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Lumbar and Peripheral Arteriography 


Technics and Radiologic Anatomy' 
WILLIAM R. EYLER, M.D. 


UMBAR aortography and demonstration 
Law the distal branches of the aorta 
have become accepted and commonplace 
procedures. This presentation concerns 
primarily some of those aspects of the 
roentgen anatomy demonstrated by aortog- 
raphy and arteriography which are im- 
portant in deciding upon and planning 
the surgical approach to the arterio- 
sclerotic aorta and its lower branches. 
The material is drawn from a series of 
600 aortograms and arteriograms. 

That an arteriosclerotic abdominal aneu- 
rysm is a lethal lesion has been well shown 
(ll). Though the end-results of surgical 
replacement remain to be determined, 
there is now no doubt that a graft is fre- 
quently life-saving. Similarly, relief of 
intermittent claudication and the pres- 
evation of a limb that would otherwise 
be amputated are ample justification for 
surgical intervention in arterial insuffici- 
eney of the lower limbs. 

Until recently, an injection of 30 to 35 
ml. of 70 per cent Urokon into the upper 
abdominal aorta has been used for a 
fentgen demonstration of the aorta and 
lsmajor branches. The needle has been 
directed cephalad and medially from a 
position below the twelfth rib, so that its 
ip would be well above the origin of 
Me ‘major vessels supplying the gastro- 


— 


intestinal tract and well above the renal 
arteries. As a result of this placement, 
none of these vessels has been flooded 
with an excessive amount of contrast 
material. The high position has been of 
considerable advantage, also, in that it 
has permitted demonstration of the renal 
arteries and their relationship to arterio- 
sclerotic or aneurysmal changes in the 
lower abdominal aorta. In order to obtain 
sufficient contrast, it has been necessary 
to perform separate injections of each fem- 
oral artery with approximately 30 ml. 
of 30 per cent Urokon or 50 per cent Hy- 
paque. The films obtained by these methods 
have demonstrated clearly both our need 
for serial films showing all degrees of 
filling and the need for reduction in the 
number of injections performed. 

Calcification in the media of the aorta 
and the major branches has not neces- 
sarily correlated with obstruction in these 
vesse's, although it is not always possible 
to separate clearly medial and intimal 
calcification. Figure 1 shows extensive 
calcification in the aorta and in both com- 
mon iliac arteries, with a subsequent 
aortogram showing a perfectly adequate 
lumen. Calcification displaced by aneu- 
rysmal swelling, of course, not infre- 
quently reveals the contour of the aneu- 
rysm. 


‘From The Henry Ford Hospital, Detroit, Mich. Presented at the Forty-second Annual Meeting of the Radio- 
tal Society of North America, Chicago, Ill., Dec. 2-7, 1956. 
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Fig. 1. The presence of calcification in the aorta and iliac vessels does not correlate well 
with the presence of obstruction. 

A. Lateral view showing aortic calcification. 

B. Aortogram showing adequate lumen with plaques. : a; 

C. Plain film showing the extensive calcification in the aorta and left common iliac arteries. 

D. Aortogram showing very little change except for intimal plaques. 
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In general, two types of configuration 
are obtained in aneurysmal disease of the 
infrarenal portion of the abdominal aorta. 
First, the dilated portion itself may fill, 
usually after considerable delay and gen- 
erally with greatly reduced concentration 
of the contrast material due to dilution in 
the large channel (Fig. 2). Almost in- 
variably there is kinking of the aorta just 
above the aneurysm due to the elevation 
of the distal non-dilated portion and lat- 
eral displacement. Often, as in this ex- 
ample, not all of the aneurysm fills. Here, 
the renal arteries arise from an uninvolved 
portion of the aorta, leaving a 2.5 cm. 
normal segment for surgical anastomosis 
with a homologous graft. In many aneu- 
rysms in this area, however, the channel 
appears only moderately widened and as 
in Figure 3,A may appear relatively 
smooth-walled, in spite of the fact that 
the calcification and soft-tissue mass are 
readily seen far to the left of the channel. 
Here again the renal arteries arise from 
the portion of the aorta which is deviated 
to the side and elevated and thus lies 
proximal to the aneurysm. The surgeon 
is consequently able to resect this aneu- 
rysm without having to prepare for the 
relatively new procedure of transplanting 
the renal arteries. The postoperative ap- 
pearance after successful placement of a 
homologous graft is shown in Figure 3,B. 
Another example of deviation and kinking 
of the aorta proximal to the aneurysm 
is shown in Figure 4. 

Not only may there be an inadequate 
cuff above the aneurysm for anastomosis 
to a graft, but a renal artery may be 
actually involved in the aneurysm in spite 
of the greater strength of this portion of 
the aorta. Figure 5 shows a right renal 
artery clearly originating just above an 
aneurysm and one of the left renal arteries 
arising very close to the aneurysm. The 
cond left renal artery which supplies 
the lower pole, however, actually stems 
from the aneurysm itself. As it was 
lecessary to remove the right kidney for 
renal tumor, this aneurysm could not 
be resected. 
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Fig. 2. 
just above the aneurysm, with elevation of the distal 


Aortogram showing kinking of the aorta 


non-dilated portion and lateral displacement. The 
contrast material is diluted in the aneurysm and not 
all of the aortic lumen is filled. The renal arteries 
arise from an uninvolved portion of the aorta, leaving a 
segment for surgical anastomosis. 


A dissecting aneurysm localized to the 
abdominal aorta is not common; only one 
case was found in our series. In Figure 6, 
illustrating this case, a double contour 
is seen just below the left renal artery; 
though only a portion of the extra lumen 
has filled, this is adequate to suggest the 
diagnosis. There is no kinking of the 
aorta. Ureteral catheters are in place 
because the surrounding hematoma caused 
compression of the ureters, with resultant 
obstruction. Resection and grafting were 
successfully performed. 

One form of occlusive disease with mul- 
tiple lesions has been called ‘‘pulseless 
disease’ by Takayashu. Figure 7,A 
is a thoracic aortogram showing multiple 
obstructions in the proximal branches of 
the aorta; Figure 7,B a lumbar aorto- 
gram, shows segmental occlusive disease 
in the lower aorta. The individual lesions 
with normal appearing vessels between 
are not different from other segmental 
arteriosclerotic lesions. The distribution 








Fig.3. A. Aortogram showing the deviation of the aorta above the aneurysm and below 
the renal arteries. The channel is barely wider than the normal aorta, but the kinking is 
diagnostic of aneurysm and the aneurysmal mass is seen, shown by soft-tissue density and 
calcification far to the left of the contrast-filled channel. 


B. 
graft. 


Fig. 4. 


B 


Postoperative aortogram, after resection of aneurysm and insertion of a homologous 





A. Early-phase aortogram, showing the portion of the aorta just above the aneurysm, 
which is beginning to fill. 
Late-phase aortogram, showing the delayed filling of the dilated aneurysmal portion. 
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of lesions is consistent with pulseless 


disease. ; 

Inferior extension of an aortic aneurysm 
into the iliac arteries with the appear- 
ance of the “‘Dutchman’s breeches’’ poses 
0 additional problem for the surgeon, 
as resection of the bifurcation of the 
sorta is done routinely in lower abdominal 
aneurysm. 

Serial films are of considerable advan- 
tage in demonstrating change in velocity 
of fow in diseased peripheral vessels 
which are not entirely occluded, as fre- 
quently the plaques build up on the pos- 
terior wall and cause relatively little 
narrowing of the column of contrast ma- 
terial as seen in the anteroposterior projec- 
tion. 

Calcification in the area of Hunter's 
canal is more likely to be associated with 
obstruction, as illustrated by Figure 8. 
Reexamination femoral arteriograms as 
in Figure 9 illustrate the course of the dis- 
ease and the rate of its progress. Figure 


),A, shows plaques in the superficial fem- 
oral artery; Figure 9,B, taken twenty-six 


Fig.6. A. Aorto 
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gram of dissecting aneurysm of the abdominal aorta. 





Fig. 5. Aortogram showing the right renal ar- 
tery arising just above the aneurysm and one of 
the two left renal arteries originating very close 
to the aneurysm. The inferior left renal artery, 
which supplies the lower pole, actually arises 
from the aneurysm itself. 


months later, reveals a complete block. 


In diabetes, there are frequently gen- 











A double contour is seen 


on the left, just below the renal artery. Only a portion of the extra lumen has filled, however. Ure- 
teral catheters are in place, as the hematoma about the aneurysm had compressed the ureters. 
Aortogram showing postoperative status after resection and grafting. 











Fig. 7. A. Thoracic aortogram of a patient with ‘‘pulseless disease’ (Takayashu). Note occlusion 
of left common carotid at the aorta and large plaques in the innominate artery and left subclavian artery, 

B. Lumbar aortogram of the same patient, showing a large plaque on the left side at the third interspace 
and partial occlusion of each common iliac. 





Fig. 8. Calcification in the region of Hunter’s canal 
is more likely to be associated with vascular occlusion 
than is aorto-iliac calcification. 

A. Plain film showing calcification. 

B. Arteriogram demonstrating the relationship of 
occlusion to the calcification. 


Fig. 9. Progress of femoral arteriosclerosis. A. 
First arteriogram, showing plaques in the superficial 
femoral artery. 

B. Re-examination twenty-six months later; com- 
plete block. — 
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Fig. 10. Arteriogram showing that the superficial 
femoral artery, the profunda branch, and the popliteal 
are all diseased and somewhat dilated, but patent. 
Distally, there is complete block in the smaller branches. 
This is typical of diabetic arteriosclerosis. 


efalized arteriosclerotic changes, but the 
complete obstructions usually occur first 
in the small peripheral vessels. The 
typical arteriograms (Fig. 10) demonstrate 
aWidened superficial femoral artery con- 
laiting many plaques and show the pro- 
fia branch also extensively diseased, 
bit With a lumen adequate to maintain 
(eed flow through this region and through 
i popliteal to its point of divisior. 
lif there is a rather abrupt block in 
ii€smaller branches, with only fine chan- 
tS demonstrated below. 

When a suitable distal stump is demon- 
ated in the lower thigh with good ves- 
ids present in the lower leg, as in Figure 
I, a graft can ordinarily be placed- 
ter a homograft or plastic prosthesis. 

opel timing of this film is very impor- 
lait if serial filming is not used. Figure 

IB is a view of the same leg obtained on 
the same day with similar technic, but 


Fig. 11. Two separate injections of the right femoral 
artery with films made on the same day, but with dif- 
ferent timing. A. There is good demonstration of a 
stump adequate for grafting. B. Film made the same 
day with the same technic but with exposure made too 
late. Note how this film simulates disease in the stump 
which would make it unsuitable for grafting. This 
illustrates the need for serial filming. 


with the exposure made late, suggesting 


an inadequate popliteal vessel. This mis- 
interpretation can be prevented by serial 
filming. A somewhat less subtle artefact 
is produced when a film is exposed too 
early, as in Figure 12. Here the end of 
the column of contrast material is not 
demonstrating a block, but merely the 
rate of flow. The importance of serial 
filming, if complete anatomic information 
is desired, is again shown in Figure 13. 
The early phase film (Fig. 13,A) shows 
the principal circulation maintained by 
the profunda and its branches, with filling 
of a stump in the lower thigh. The late 














Fig. 12. This single arteriogram was exposed too early, so that, although the vessel 
is patent, the end of the column of contrast material might at first be taken for a block. 
The tapering end of the column, however, is typical of incomplete filling. This diffi- 
culty is avoided by serial filming. 

Fig. 13. Two arteriograms made with single separate injections on the same day 
show the additional information provided by the late phase film. An early phase arteri- 
ogram (A) shows only a short proximal stump of the superficial femoral artery. An 
arteriogram exposed later (B) shows several inches of superficial femoral artery still 
patent. 
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Fig. 14. Schematic diagram of the long-film serial angiographic 













unit showing the principle of advancing the train of cassettes by exert- F Fig. 
ing pressure on the bottom cassette of the stack in the magazine, settes ¢ 
forcing the last cassette into the receiver and a new cassette into which 
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exposure position. 
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Fig. 15. A. Magazine end of the angiographic unit showing stack of cassettes in place with “dummy” cas- 
settes at the top. Stainless steel pans cover three sides of the long cassettes. 

3. Receiver end with the spring-loaded shelf and the plywood cover hinged back from the exposure area 
which contains the stationary grid. 
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Fig. 16. Long-film angiogram of a patient with a left common iliac obstruction. The long films have been 
cut in two before exposure for more convenient processing and are shown separate in this illustration. 


A. Upper half of long film angiogram, showing left common iliac block. 
B. Lower half of film at six seconds, showing an open right superficial femoral artery and beginning filling of 


the left superficial femoral artery distal to the block. 


C. Film at twelve seconds, demonstrating persistent filling on the right and adequate contrast through the 
area of the left superficial femoral artery, popliteal artery and branches. 


film (Fig. 13,B), however, shows that 
there is still a narrowed but patent seg- 
ment of superficial femoral artery which 
fills slowly. These and similar findings 
strongly indicate the need for serial filming 
and for long films to show the aorta and 
the peripheral vessels at a single examina- 
tion. If the area from the lower aorta 
to the division of the popliteal could be 
shown with a single injection, it would be 
ideal. 

The work of dos Santos (10) opened the 
whole field of arteriography as a practical 
clinical method. Serial filming was a 
natural advance. Many investigators have 
developed the technic of serial filming and 
several of them have used at least one 
long film in the series. Gidlund (4), 
Thoyer-Rozat (12), Bonte (2), Astle and 
Wallace-Jones (1), Passler (8) and Rogoff 
(9) should be mentioned. Christmann 
and Grinfeld (3) achieved the effect of 
the long film by moving the patient during 
the exposure. Gidlund has published an 
extensive monograph on this subject. 


The history of the procedure has recently 
been reviewed by Rogoff, who described 
his own technic. 


With heavy reliance on principles es- 
tablished by McClure, Doub and Shipley 
(7) and used in the construction of a 
smaller film changer, a device has been 
produced which shifts up to eight 14 xX 
36-inch cassettes by hand with the speed 
of operation directly controlled by the 
operator. Ordinarily cassettes are shifted 
approximately every two to three seconds 
and a simultaneous lead 1 electrocardio- 
gram provides an accurate record of tim- 
ing. The device is shown diagrammati- 
cally in Figure 14. It is actuated by a 
push rod which advances the lowermost 
cassette from a magazine. This cassette 
pushes ahead of it a train of two additional 
cassettes, one under the patient and the 
other in the “ready” position. With 
the next stroke, the cassette which was 
in the exposure area is advanced into a 
receiver (Figure 15,B). The receiver con- 
consists of a spring-loaded shelf arranged 
so that the cassettes are held horizontal 
and will not jam in the exit slot. A sta 
tionary 70-line focused grid is in place 
under a plywood cover. A 60-inch target 
film distance is employed, with a dia- 
phragm carefully defining the beam to 
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Fig. 17. Long-film serial angiogram in an individual with a normal vascular tree. 


4. First film of the abdominal area (this in the upper half of a long film). 
B. Second film (three seconds later), showing filling of the iliac and common femoral regions. 
C. Lower half of film, showing normal femoral systems at three seconds. 


the limits of the film. Sheets of 2-mm. 
aluminum are arranged under the patient’s 
legs to compensate for difference in part 
size. 

The demonstration of the vessels of 
the thigh and knee regions is possible 
even beyond a block. Figure 16 shows a 
thrombosis of the left common iliac as 
well as narrowing of the right common 
iliac. In spite of this, there is adequate 
demonstration of each superficial femoral 
aid its branches. The brilliant contrast 
which appears in a normal case, when the 
‘ow flow does not cause so much dilution 
ofthe medium, is shown in Figure 17. 


SUMMARY 


l. Arteriosclerotic aneurysms usually 
cause a lateral deviation and elevation 
if the aorta proximal to the aneurysm. 
this is of diagnostic and localizing value, 
particularly when the aneurysm shows 
ily a narrow channel by aortography. 

2. The extent of segmental arterial 
lisease is best shown by serial filming. 
The use of long serial films diminishes 
he amount of contrast material required. 





3. A single aortic injection can be 
used to demonstrate the vascular tree 
from the level of the renal arteries to the 
division of the popliteals. 

4. A simple device is described which 
facilitates serial filming with 14 X 36- 
inch cassettes. 


The Henry Ford Hospital 
2799 W. Grand Blvd. 
Detroit 2, Mich. 
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SUMMARIO IN INTERLINGUA 


Arteriographia Lumbar e Peripheric. 


Aneurysmas arteriosclerotic causa usual- 
mente un deviation lateral e un elevation 
del aorta proximal al sito del aneurysma. 
Isto es de valor diagnostic e localisatori, 
specialmente quando le aneurysma mon- 
stra aortographicamente non plus que un 
canal restringite. 

Le extension de morbo arterial seg- 
mental se monstra le melio in pelliculas 


Technicas e Anatomia Radiologic 


serial. Le uso de pelliculas in series longe 
reduce le quantitate del substantia de con- 
trasto requirite. Un sol injection aortic 
pote esser usate pro demonstrar le vascu- 
latura ab le nivello del arterias renal usque 
al division del popliteales. 

Es describite un simple dispositivo que 
simplifica le exposition de _pelliculas in 
series con cassettas de 14 X 36 pollices. 
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Clinical Aspects' 
D. EMERICK SZILAGYI, M.D. 


NE OF THE outstanding achievements 
Q) in the field of surgery during the 
past decade has been the development of 
operative technics for the treatment of 
yascular diseases that formerly were either 
intractable or only partly amenable to 
medical or indirect surgical therapy. To- 
gether with the advance of general surgical 
therapeutic skills and the revival of the use 
of homografts, angiography has played a 
most important role in the evolution of 
these technics. In what follows, a brief 
survey will be made of the more important 
yascular lesions in the management of 
which lumbar and peripheral arteriography 
is useful and often essential. The subject 
matter discussed will include principally 
the occlusive and aneurysmal diseases of 
the abdominal aorta and its peripheral 
branches; only passing mention will be 
made of some other aspects of clinical 
angiography. 


AORTO-ILIAC AND FEMOROPOPLITEAL 
OCCLUSIVE ARTERIAL DISEASE 

Until very recently all peripheral vas- 
cular lesions occasionally or eventually 
leading to loss of limb were conceived as 
involving the arterial system in a diffuse 
manner. Indeed, on pathologic examina- 
tion of postmortem or post-amputation 
specimens, changes involving the entire 
arterial tree could be seen. Obviously, 
however, the pathologic material on which 
these opinions were based consisted of 
examples of far-advanced disease. It re- 
mained for the development of reliable and 
safe angiographic methods of examination 
to make the study of the pathologic anat- 
omy of peripheral arterial disease possible 
in the living patient. Very early in the 
history of clinical angiography it became 
evident that arteriosclerosis is often uneven 


‘From the Department of Surgery, The Henry Ford Hospital, Detroit, Mich. 


in its distribution. With further accu- 
mulation of angiographic experience, nu- 
merous cases were encountered in which 
the obliterative process of the arterial tree 
seemed to be limited rather sharply to rel- 
atively short segments. 

Although many bits of evidence suggest 
that the group of degenerative, and usually 
occlusive, arterial lesions bearing the loose 
designation of arteriosclerosis is a hetero- 
geneous one with several morphologic and 
possibly even etiologic subdivisions, the 
current view is that they have a common 
etiology and differ only quantitatively. 
While with our present incomplete under- 
standing of the process of arteriosclerosis 
this unitary etiologic concept must be 
accepted, there is much practical advan- 
tage in subdividing occlusive arterial lesions 
into two clinical prototypes. One of these 
is so-called pure segmental occlusive dis- 
ease, characterized by fairly sharp locali- 
zation of the pathologic process, with con- 
siderably less involvement in the remainder 
of the adjacent arterial tree; the other, 
diffuse arteriosclerosis with coincidental 
occlusion of an arterial segment. These 
two forms may be considered the extremes 
on a widely ranging scale of pathologic in- 
volvement, with intermediate forms that 
fade, one into the other, without sharp 
distinction. 

The clinical importance of subdividing 
peripheral occlusive disease into these 
groups hinges on the consideration that the 
symptoms are determined by the adequacy 
of the collateral circulation, which in turn 
is dependent on the degree of diffuseness of 
the basic disease. In so-called pure seg- 
mental arterial occlusion, the collateral 
bed is rather well developed and symptoms, 
therefore, are caused only when the demand 
on the arterial supply is above the basal 


Presented at the Forty-second 


Annual Meeting of the Radiological Society of North America, Chicago, Ill., Dec. 2—7, 1956. 








Fig. 1. 
tions in the methods of anastomosis commonly used in 


Composite sketches of the technical varia- 


the aorto-iliac area. A. Replacement of the aorto- 
iliac segment with end-to-end and/or side-to-side distal 
anastomoses at different levels. B. By-pass grafts at 
various levels. C.I. Common iliac. I.I. Internal 
iliac. E.I. External iliac. C.F. Common femoral. 
S.F. Superficial femoral. D.F. Deep femoral. 


level. In this group of cases, intermittent 
claudication (that is, ischemic pain on 
exercise) and the absence of pulses distal to 
the point of occlusion will constitute the 
outstanding clinical features. The sever- 
ity and the type of intermittent claudi- 
cation depend on the extent and location 
of the occluded segment. Segmental oc- 
clusion of the superficial femoral artery will 
produce claudication in the calf; that of 
the common iliac artery, claudication in 
the gluteal region and thigh; and that of 
the bifurcation of the aorta will cause the 
symptoms seen in bilateral common iliac 
occlusion. In the diffuse type of occlusive 
disease, since the collateral circulation is 
inadequate owing to the widespread in- 
volvement, the blood supply will be in- 
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sufficient and ischemia will be more severe, 
usually resulting in pain at rest. Moreover. 
in this group, if complete occlusion should 
come on rather suddenly as a result of 
thrombosis, the collateral circulation may 
not be sufficient to tide the patient over the 
period of acute ischemia, and gangrene may 
develop. . 

A most important distinction between 
the two groups of disease is the applicabil- 
ity of surgical therapy. In the so-called 
pure type of segmental occlusion, proce- 
dures that overcome the block will result in 
restitution of the vascularity of the limb to 
a state approaching normal. Moreover, 
the prognostic outlook will be good, since 
the adjacent arterial bed probably will not 
soon undergo a progression of the basic 
disease. In the type of disease in which 
diffuse involvement is prominent, the result 
of removing the segmental occlusion is 
usually less striking and the outlook for a 
lasting result is poor, since the basic con- 
dition is likely to worsen more rapidly. 

The diagnosis of cases that closely con- 
form to the basic types just outlined is 
simple on clinical grounds alone. In the 
majority of cases, however, the features are 
less sharply defined. In all cases, but 
particularly in these last, angiography is of 
great value. It not only defines the basic 
type of the disease but also yields essential 
information about the results to be ex- 
pected from surgical therapy. No less 
important, angiography supplies anatomi- 
cal details of the circulatory pattern which 
are indispensable for the planning of 
rational surgical therapy. So useful has 
the procedure proved in this respect that 
it seems justifiable to suggest that every 
patient with symptoms of peripheral occlu- 
sive arterial disease sufficiently severe to 
induce him to seek medical advice, should 
have an angiographic survey. 

The earliest form of direct surgical inter- 
vention in the treatment of occlusive 
arterial disease was the intraluminal re- 
moval of the obliterating thrombus and 
intima, or so-called thromboendarterec- 
tomy. In carefully selected cases this 
operation is still a valuable procedure but 
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as a form of therapy of universal appli- 
cation it suffers from serious deficiencies 
that have made it currently unpopular. 
By far the most common type of operative 
procedure in the management of occlusive 


arterial disease is grafting. 
The technics of grafting procedures have 
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and its replacement with a graft usually 
implanted end-to-end. The dominant 
principle in this approach was the complete 
excision of the diseased arterial segment 
without interference with useful collaterals. 
It has gradually been learned that leaving 
the diseased arterial segment 7m situ will not 
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Fig. 2. Types of grafting procedure in the femoropopliteal area. A. Resection of diseased segment and graft 


replacement. 


Band C. Complete exclusion of the diseased segment by bisecting the uninvolved artery above 


and below and inserting a graft with end-to-end or end-to-side anastomosis. D. Proximal exclusion of the diseased 


segment, which is left in continuity distally. E. 


been fairly well standardized(2). In the 
treatment of aorto-iliac occlusive disease, 
the involved segment, as a rule, is excised 
and is replaced by the graft (Fig. 1). The 
anastomosis is usually end-to end proxi- 
mally. Distally, if the distal arterial stumps 
are relatively free from disease, end-to-end 
anastomosis is preferable. If, however, the 
distal trunks are unsuited for end-to-end 
anastomosis, end-to-side anastomosis may 
have to be performed at a level most appro- 
priate for the preservation of the essential 
collaterals. The insertion of an aortic 
bifurcation graft as a complete by-pass has 
been advocated but is seldom used. 

As regards femoropopliteal arterial dis- 
ease, there are at present three main types 
of technical procedure available to the 
surgeon (Figs. 2 and 3). The operation 
commonly used up to the last two or three 
years was resection of the diseased segment 





By-passing of the diseased segment, which is left undisturbed. 


compromise the surgical result, and exclu- 
sion operations have therefore been de- 
veloped. In this type of surgical procedure 
the diseased artery is cut across just 
proximal and distal to the limits of the 
disease and the graft is inserted by the 
appropriate technic, which may be either 
end-to-end or end-to-side. A modification 
of this technic consists in omission of the 
interruption of the distal limit of the ar- 
terial disease to expedite the dissection, 
since, inasmuch as the site of the distal 
occlusion is often in the canal of Hunter, 
complete exposure may consume a good 
deal of time. The latter technic—or prox- 
imal exclusion—is used also if arterial col- 
lateral branches in an inaccessible anatom- 
ical location are present, as the interruption 
of the main arterial trunk distal to the 
collateral would be dangerous. 

Much attention has lately been given to 














Fig. 3. Percutaneous femoral arteriogram in case of 
complete femoral by-pass grafting. The contrast me- 
dium fills not only the graft but also the portions of the 
superficial femoral artery and its branches that are still 
open. 


a technic utilizing a complete arterial shunt 
by means of a graft around the occlusion. 
In the simplest form of this procedure, in 
order to minimize dissection in the involved 
area, only the segments of the artery 
proximal and distal to the diseased 
portion are exposed. The by-pass graft is 
then placed subcutaneously. The basic 
principle of this operation is sound, but in 
some instances such a by-pass is less effec- 
tive hemodynamically than a proximal 
exclusion. The restriction of the dissec- 
tion to the proximal and distal normal 
arterial segments has the drawback that it 
necessitates the placing of the graft subcu- 
taneously, where it is vulnerable to pres- 
sure. 

In the management of occlusive arterial 
disease not only does the surgeon’s first 
decision—whether the given case is suit- 
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able for direct surgical therapy—often reg 
on the findings of the angiograms. but he 
must also rely heavily on the angiographic 
information in his choice of the appropriate 
surgical technic. In selecting the level 
most promising of success for the anasto. 
mosis, and safest for the preservation of 
essential collaterals, he gains knowledge 
from angiography that otherwise would be 


Aortographic appearance of a tortuous ab- 
Clinically the differentiation from an 
aortic aneurysm could not be made with certainty. 


Fig. 4. 
dominal aorta. 


yielded only by time-consuming and dan- 
gerously traumatizing dissection. Indeed, 
some of the information furnished by 
angiography cannot be obtained by any 
other means. 


ANEURYSM OF THE ABDOMINAL AORTA 
AND PERIPHERAL ARTERIES 


Aneurysm of the abdominal aorta (3) 
until very recently has been a rather ob- 
scure disease. This was due not only to 
the relative infrequency with which it was 
encountered but, even more, to the lack of 
effective forms of therapy and the comse- 
quent diagnostic indifference. With the 
development of resective therapy during 
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the last five years interest im these lesions 
has increased tremendously. Because of 
the greater awareness of the possibility of 
their presence, abdominal aortic aneurysms 
are NOW recognized more commonly. In 
addition, with the average age of the pop- 
ylation constantly advancing, the absolute 
incidence of aortic aneurysms has been 


rising. 
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thoracic aneurysms have diminished in 
frequency and in an increasingly larger 
proportion of cases have been found to be 
caused by arteriosclerosis rather than by 
syphilis, overwhelmingly the commonest 
etiologic agent in the past. In present- 
day practice all abdominal aortic aneu- 
rysms may be assumed to be of arterio- 
sclerotic origin. 





An example of the help to be derived from aortography in the surgical treat- 
: In this instance the aortograms showed a rela- 
tively normal segment of aorta, quite adequate for anastomosis, between the renal ar- 


Fig. 5. 
ment of abdominal aortic aneurysms. 


teries and the aneurysm (A). On routine exploration the aneurysm gave the appearance 
of extending much closer to the renal arteries than anticipated (B). Only after complete 
freeing of the left renal vein and of the renal arteries did it become evident that an infra- 
renal aneurysmectomy was feasible. Without the clear-cut angiographic demonstration 
of the true circumstances, on the findings of routine exploration alone, one would have 
either abandoned the operation or undertaken a far more hazardous suprar+\al resec- 








tion. 


Another interesting change that has 
taken place during the span of the last 
few years concerns the pathologic charac- 
teristics of these lesions. Since the early 


1930's the number of syphilitic abdominal 
aortic aneurysms has steadily decreased, 
whereas aneurysms of arteriosclerotic ori- 
git have shown both a relative and an 
absolute increase. 


In a parallel manner, 





The greatest proportion of abdominal 
aortic aneurysms is detected in the absence 
of clinical symptoms. At most, the pa- 
tient may be aware of a pulsating abdom- 
inal mass, but as a rule he is ignorant even 
of the presence of an abdominal tumor, and 
the aneurysm is detected during physical 
examinations for other causes. Occasion- 
ally, the aneurysm may cause a feeling of 
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Fig. 6. Since extension of an aneurysm into the iliac 
arteries increases the technical difficulties of removal, 
its angiographic visualization helps in evaluating the 
operative risk and planning the technical steps. 

A. Aortographic appearance of aneurysm involving 
the common iliac arteries. B. Operative specimen. 


crowding in the upper abdomen or give rise 
to mild symptoms referred to the gastro- 
intestinal tract. When present, the typ- 
ical and significant symptoms are due to a 
rapid increase in the size of the aneurysm 
or to gradual perforation of a part of the 
aneurysmal sac. Slow perforation takes 
place usually on the posterior surface of the 
sac and the symptoms are directly related 
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Fig. 7. Aneurysm of the left common femoral artery 
The left deep femoral artery is obliterated. 


to the compression of the retroperitoneal 
sensory nerve endings. Under such cir- 
cumstances, the patient complains of a 
severe, steady, boring ache or pain deep in 


the lower posterior abdominal area or in the 
pelvis, often radiating into the thigh or 
around the torso in a girdle-like manner. 

Aneurysm of the abdominal aorta is a 


grave disease. Approximately two-thirds 
of these lesions ultimately cause the death 
of the patient by rupture. In the remait- 
ing third of the cases death is due to some 
other manifestation of the underlying dis 
ease, arteriosclerosis. Some degree of af 
teriosclerosis is, of course, always a part of 
the clinical picture, often with serious 
organ (cerebral, renal, or coronary) mafir 
festations. Aneurysms that have caused 
symptoms are particularly lethal. Pa 
tients with such lesions invariably sue 
cumb, and usually within a year of the om 
set of symptoms. 
Aneurysms of moderate or large size are 
easily recognized even without special i- 
terest directed toward finding them. 
Small aneurysms in corpulent people, how- 
ever, are often overlooked on routine 
physical examination. Such aneurysms 
will give signs of their presence only after 
partial perforation or complete rupture. 
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The symptoms of early partial perforation 
we frequently attributed to pathologic 
processes other than the aneurysm. In 
wich instances, extensive investigations 
may fail to reveal a reasonable cause for the 
symptoms and only an aortogram will 
disclose the true state of affairs. On the 
other hand, occasionally puzzling pulsat- 
ing masses may be palpated in the upper 
abdomen due to the transmission of the 
gortic pulsation through a retroperitoneal 
gowth or organ, or as the result of dis- 
placement or diffuse dilatation of the 
gorta (Fig. 4). Aortography will give a 
cue to the cause of these abnormal pul- 
sations. 

During the past five years resection and 
grafting have been introduced into the 
dinical management of aneurysms. A\l- 
artery. # though the principle of this form of treat- 
; ment is simple, its realization had to wait 
lor the arrival of serviceable arterial sub- 
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4 stitutes for the replacement of the resected 
cr § ital Se idibeeseat 
of a Fig. 8. Embolus at the bifurcation of the common 


; femoral artery. The clinical signs and symptoms were 
“p in frst interpreted as indicating a popliteal arterial 
thrombosis. 














edie seattinte aneurysms in aortic homograft. A. Aortogram three weeks after excision of the aortic bi- 
re m for occlusive disease. B. Aortographic appearance of the graft thirty-six months postoperatively. 
“tow at proximal line of anastomosis. ) 










Fig. 10. 
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The progression of a small diseased area in the femoral artery during sixteen months. 
operative appearance of the original occlusive lesion. B. 


A. The pre- 


Angiogram one month postoperatively. The very small 


atheroma just above the proximal suture line (marked by arrow) was overlooked at operation. C. One year 


postoperatively, the atheroma shows marked progression. 


aortic segment. On the basis of the early 
results there is little doubt concerning the 
superiority of this therapy over the older 
forms, such as wiring and wrapping, but 
clarification of the indications for its ap- 
plication is still incomplete. Because of 
the great potential danger which this 
lesion represents, some have advocated 
that all patients bearing an abdominal 
aortic aneurysm be subjected to surgical 
treatment. A more conservative attitude 
rests on the realization that in dealing with 
the aortic lesion one treats only the local 
manifestation of a systemic disease, and, 
in essence, resection, like any other form 
of therapy, is no more than a palliative 
measure. 

The decision to submit a given case 
to resection must be conditioned by the 


D. At sixteen months, there is complete occlusion. 


fact that other manifestations of the basic 
disease not only increase the operative risk 
but may also reduce or nullify the result. 
It would be out of place to dwell on this 
point here. Briefly, however, the oper- 
ability of any given case of asymptomatic 
abdominal aortic aneurysm must be de- 
cided on its individual merits. The problem 
of decision then resolves itself into an equa- 
tion: On the one side is the risk that the 
patient represents and on the other are the 
benefits to be expected from surgical inter- 
vention.2. The most important considera- 
tion must be given to the various orga 


43 ive 
2? It must be added that the question of — 
case selection assumes an entirely different meaning 


with respect to aneurysms with partial perforation oF 
open rupture. 
aneurysms must be surgically removed regar 
the operative risk. 


Since they are invariably fatal, such 
7 diess of 
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(coronary, renal, cerebral, etc.) manifes- 
tations of the underlying systemic disease 
(ie., arteriosclerosis). 

Operability is also influenced by the lo- 
cation and extent of the aneurysm. Al- 
though with appropriate technics all ab- 
dominal aortic aneurysms can be resected, 





Fig. 11. 
weeks postoperative) unkindly received by the host 
tissues. One year postoperative (B) the graft is dilated 
and tortuous, though still functioning. 


The changes in a homograft (A, three 


their extension into the pelvic arteries or 
encroachment on the renal branches of the 
aorta significantly increases the gravity of 
the operation. The value of the operative 
angiographic findings in assessing these 
factors has been variously interpreted. 
Many have felt that the information to be 
gathered from preoperative angiography 
does not compensate for the potential 
danger of the intra-aortic injection of con- 
trast media. These authors particularly 
Stress the well recognized fact that over 
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Fig. 12. Arteriovenous fistula of the lower third of 
the femoral artery. The venous and arterial systems are 
almost simultaneously visualized. To accentuate the 
changes, moderate pressure was applied over the soft 
tissues just distal to the level of the fistula. 


90 per cent of abdominal aortic aneurysms 
are confined to the infrarenal aorta and, 
therefore, in the vast majority of cases, the 
demonstration of the relationship of the 
renal arteries to the aneurysm by angi- 
ography is superfluous. Our experience 
does not bear out this conclusion. Al- 
though the aneurysm is indeed almost 
always distal to the origin of the renal 
arteries, its upward extension often borders 
directly on the immediate neighborhood 
of these vessels. Foreknowledge of this 
circumstance, together with the information 
concerning the size, disposition and state 
of disease of the proximal aorta and distal 
arterial bed that can be gained from pre- 
operative aortography, has, in our opinion, 
been valuable enough from the point of 
view of assessing the operative risk and 
planning the appropriate surgical procedure 
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to warrant the employment of this diag- 
nostic tool in cases of asymptomatic ab- 
dominal aneurysm in which specific con- 
traindications to its performance do not 
exist (Figs. 5 and 6). 

Aneurysms of the Peripheral Arteries: 
Aneurysms of the extremities are almost 
entirely confined to the femoral and pop- 
liteal arterial trunks. The most common 
site is the popliteal artery. Since the re- 
section and the replacement of these 
lesions constitute a surgical procedure of 
much less magnitude than similar inter- 
ventions on the abdominal aorta, there are 
very few contraindications to direct sur- 
gical approach in their management. 
Prompt excision and grafting are recom- 
mended, since peripheral arterial aneu- 
rysms are subject to the same complications 
as those observed in abdominal aortic 
aneurysms, leading to the serious danger of 
loss of limb. Preoperative angiographic 
studies in the management of these cases, 
although not essential, are useful in delin- 
eating the exact anatomical location of the 
lesion and the distribution and abundance 
of the collateral arterial branches, thus 
making surgical repair safer and faster 
(Fig. 7). 

FEMOROPOPLITEAL ARTERIAL EMBOLIZATION 

Arterial emboli as a rule are easily diag- 
nosed on the basis of symptomatology and 
clinical history. Very occasionally situ- 
ations arise in which only angiography or 
exploration can lead to a definite diagnostic 
decision. A sudden arterial occlusion in 
the presence of advanced arteriosclerosis 
may create such a diagnostic problem with 
respect to differentiation between embo- 
lization and thrombosis, especially if there 
is not a readily visible source for the 
embolus. If the clinical data are insufficient 
to make a differentiation, carefully per- 
formed angiography of the appropriate 
type, and with the necessary precautions, 
will usually yield the diagnosis. A similar 
situation is presented by the difficulty 
experienced at times in distinguishing 
between an embolus at the level of the 
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femoral bifurcation and one at the level of 
the division of the popliteal artery. Here 
the distinction is particularly important 
since in certain types of popliteal emboli. 
zation conservative management is the 
therapy of choice and, in case of surgical 
therapy, the anatomical approaches are 
significantly different. Here, too, a per- 
cutaneous femoral angiogram will usually 
decide the issue (Fig. 8). 


ANGIOGRAPHY IN POSTOPERATIVE 
FOLLOW-UP 


In a practical sense the greatest useful- 
ness of postoperative angiography is in the 
confirmation of the operative result. The 
only true proof of the success of a grafting 
operation is the patency of the graft, and 
the only unequivocal evidence of the 
patency of the graft is its angiographic 
demonstration. Although in most in- 
stances the return and persistence of for- 
merly absent pulses are convincing signs of 
a well functioning graft, there are enough 
sources of error in the determination of 
their presence to make sole reliance on 
clinical examination deceptive. 

Besides affording grounds for the eval- 
uation of the operative results, post- 
operative angiography yields important 
information about the progression of the 
occlusive disease and the state of the ar- 
terial implant. Facts of fundamental im- 
portance have been added to our knowledge 
of the natural history of arteriosclerosis 
through sequential angiography. Our un- 
derstanding of the behavior of homografts 
after implantation has also been signifi- 
cantly augmented. Most of this increase 
in our knowledge would not otherwise have 
been possible (Figs. 9-11). 


TRAUMATIC ARTERIOVENOUS FISTULA 


In the management of traumatic arterio- 
venous fistulae, preoperative femoral angi 
ography is a useful, albeit not an indispen- 
sable, source of information with respect 
to the exact location and size of the fis- 
tulous communication and the pattern of 
collateral vessels (Fig. 12). 
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SUMMARY 


In surveying the more important vas- 
cular lesions in whose management lumbar 
and peripheral arteriography offers val- 
yable assistance, the pathologic and clin- 
ical characteristics of occlusive and aneu- 
rysmal diseases of the aorta and its large 
branches have been briefly summarized. 
The essential role of arteriography in the 
rational planning of the surgical attack in 
occlusive arterial disease is stressed and the 
help to be gained from angiographic studies 
in the handling of aneurysmal disease is 
pointed out. Brief mention has been made 


SUMMARIO IN 
Arteriographia Lumbar e Peripheric. 


Occlusive morbo arterial aorto-iliac e 
iemoropopliteal es de duo typos: (1) Pur 
morbo occlusive segmental, con localisation 
satis definite, e (2) arteriosclerosis diffuse 
con occlusion coincidental de un segmento 
arterial In le prime typo, intervention 
chirurgic pote resultar in le restitution del 
vascularitate del membro usque a un stato 
proxime al stato normal, e le prospectos 
prognostic es favorabile. In le secunde 
typo, le resultato del ablation del occlusion 
segmental es usualmente minus frappante, 
eleeffecto permanente non es bon. Angio- 
graphia es de valor inestimabile in dis- 
tinguer inter iste duo typos de morbo. 
Ilo forni detalios anatomic del configu- 
ration circulatori que es indispensabile in 
planar un chirurgia rational e permitte 
prognosticar le resultatos a expectar ab le 
chirurgia. 

Gratias al angiographia e al methodos 
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of some other peripheral arterial lesions 
in relation to which the applicability of 
arteriography must be kept in mind. 


2799 W. Grand Blvd., 
Detroit 2, Mich. 
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INTERLINGUA 
Aspectos Clinic 


chirurgic que illo ha rendite possibile, 
aneurysmas del aorta abdominal es recog- 
noscite plus frequentemente que in tem- 
pores passate. Le grande majoritate de 
iste lesiones es trovate in le curso del 
examine physic pro altere causas, e metho- 
dos aortographic confirma le diagnose 
clinic. Le operabilitate de omne caso 
individual debe esser determinate super le 
base del conditiones individual, post me- 
ticulose studios angiographic e in plen 
consideration del risco pro le patiente e del 
beneficio a expectar ab le chirurgia. 

Angiographia pre-operatori es utile in 
delinear le location anatomic de aneurys- 
mas del arterias peripheric e como indice 
del extension e del distribution del circula- 
tion collateral. Le technica es etiam utile 
in embolisation femoropopliteal e como 
mesura postoperatori pro confirmar le 
resultatos del tractamento. 








Quantitative Biochemical Differences as 


a Basis for Cancer Chemotherapy’ 
DANIEL M. SHAPIRO, M.D.? 


| aorsenig knowledge indicates that cancer 
tissue possesses the identical enzymes 
or other biochemical components known 
to be present in normal tissues. The 
difference between the cancer cell and the 
normal cell is therefore ascribed to altera- 
tions in relative amounts or activities of 
individual biochemical constituents; 7.e., 
it is the overall metabolic pattern of the 
cancer cell that distinguishes it from the 
normal. 

Despite the lack of evidence for a unique 
or qualitative biochemical difference, the 
existing quantitative differential between 
normal cells and tumor cells renders the 
neoplastic cell vulnerable to appropriate 
chemotherapy. The quantitative differen- 
tial is such that tumors possess lower enzy- 
matic activities than the majority of normal 
tissues. This single fact indicates the 
possibility that the tumor cell can be 
selectively injured by applying well proved 
and recognized principles of antimetabolite- 
metabolite relationships. 

To understand how such differential 
damage can be effected chemotherapeuti- 
cally, there must first be an understanding 
of enzyme-metabolite and enzyme-anti- 
metabolite relationships. These relation- 
ships are depicted schematically in Figure 
1. It will be noted how the enzyme and 
metabolite fit closely together as compared 
with the faulty fit of the enzyme and the 
antimetabolite. The simple substitution 
of a chlorine atom for one of the hydrogen 
atoms of the acetic acid molecule makes 
impossible the neat fitting together of the 
enzyme and the chlorine-containing mole- 
cule. The antimetabolite, which cannot 
properly react with the enzyme, is thus in 
a blocking position as far as permitting an 


acetic acid molecule to couple with the 
enzyme. 

The reaction of an enzyme and metab. 
olite is usually depicted according to the 
‘‘key and lock theory.”” According to this 
concept, the enzyme is the door to a 
metabolic pathway and the metabolite js 
the key that fits the lock and opens up the 
pathway. Such a schematic representa. 


Metabolite 


AY, 
—>c-cooH 
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Enzyme 


Antimetabolite 


4. 
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Schematic representation of enzyme-anti 
metabolite relationship. 


Enzyme 
Fig. 1. 


tion facilitates explanation of the basic 
relationship (between the antimetabolite, 
the metabolite, and the enzyme) that is 
necessary for enzymatic inhibition or 
blocking to take place. Study of Figure 
2 reveals what occurs when the locked 
enzymatic door is confronted with an 
environment in which there are more 
antimetabolite keys than metabolite keys. 
Since biochemical reactions take place, 
for the most part, on the basis of a chance 
collision of the right molecules, such 
quantitative relationships greatly reduce 
the chance for the proper key (the metab- 
olite) to fit into the keyhole and increase 
the chance for the antimetabolite key to 
do so. When this occurs, the door will 
not open, it is impossible for the metab- 
olite key to engage the keyhole, and a 
blocked or inhibited enzymatic reaction 
ensues. Thus, whether or not inhibition 
occurs depends upon the relative concen- 
trations of metabolites and antimetabolites. 

As noted above, the differences between 


' From the Department of Surgery of the College of Physicians and Surgeons of Columbia University ont the 
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the cancer cell and the normal cell appear 
to be only quantitative. The neoplastic 
cell possesses, in general, ower enzymatic 
activities. On this basis, granting equal 
diffusion into a normal cell and a cancer 
cell of an antimetabolite against the 
enzyme, which is in lower concentration 
in the neoplastic cell, differential damage 




















pe ems WE TABOLIC PATHWAY mmmmt> PRODUCT 

é Enzymatic doer opens; Reaction proceeds Enzyme (E) now ready 
for coupling with another molecule of Metabolite (M) 

= Keyhole empty; Door locked, More ‘Antagonist ‘then Metobolite mot 


ecules present.Greoter concentration of Antogonist (A) mokes 
for greater liklinood of collision between E and A, rather than 
between E and M 


= | 








Keyhole filled with defective key, but door remains locked. There- 
fore, whefher or not inhibition occurs, depends for the most 
port upon the representative CONCENTRATIONS of Metabolite 
and Antagonist! present. For any given system, there is o 





RATIO of Antag to ot which Inhibition will 
occur 
Fig. 2. Importance of quantitative relationships in 


inhibition phenomena. 


should ensue. The normal cell should be 
able to protect itself by virtue of a higher 
concentration of the metabolite, while the 
cancer cell should be vulnerable because of 
its lesser concentration of the identical 
metabolite. 

To test the employment of quantitative 
biochemical differences as a basis for the 
selection of anticancer agents, initial 
studies were begun upon vitamin B, metab- 
dlism, since it had been reported in low 
concentration in most tumors and since 
apotent antagonist, desoxypyridoxine, was 
available The vitamin B, content for 
nine normal tissues of male C57 black mice 
and mammary adenocarcinoma 755 grown 
in this host was determined (7), and by far 
the majority of the normal tissues ana- 
lyzed were found to contain much higher 
concentrations of total vitamin B, than did 
the tumor (Fig. 3). The B, antagonist, 
desoxypyridoxine, was found to possess a 
weak but definite carcinostatic effect upon 
the same tumor (10). 
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and tissues of the male C;7 mouse. 


These findings furnished encouraging 
support for the hypothesis of quantitative 
biochemical differences as a basis for chemo- 
therapy, but it was initially disappointing 
to find that the resultant carcinostatic 
activity was of such a weak nature. It 
was only natural to wonder whether 
greater activity might be obtained by the 
simultaneous administration of other anti- 
metabolites chosen on the above basis. 
The more the possibility of combination 
chemotherapy was considered in relation 
to the cancer problem, the more apparent 
it became that this method would be not 
only best, but necessary. 

It was reasoned that chemotherapy 
should aim at being lethal per se to the 
cancer cell. For, although antibacterial 
chemotherapy has strong aid from the host 
in the form of antibodies and phagocytizing 
cells, the immune response in human 
cancer is weak, if indeed it is present at all. 
It was considered likely that simultaneous 
damage by multi-combination chemother- 
apy might add up to a lethal effect, even 
though the individual chemical compo- 
nents were incapable of other than car- 
cinostasis. Further, the cure of cancer is 
believed to be dependent upon the eradi- 
cation of every cancer cell. It must be 
anticipated, however, that not every cell 
in any one cancer will be sensitive to a 
single drug. Finally, since extended drug 
treatment invariably eventuates in toxic- 
ity to the normal cell, chemotherapy 
should be completed within a short treat- 
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ment period. The chance for a cumulative 
toxic effect on the host and the develop- 
ment of neoplastic cell mutations should 
thereby be lessened. Thus, at the onset 
of this research, emphasis was placed 
upon the desirability and the need for a 
multi-combination attack. 
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in its rapid death with little host toxicity, 

Accordingly, the effect of desoxypyr. 
doxine in combination with 8-azaguanine. 
a previously demonstrated  carcinostat 
against mammary adenocarcinoma 755, was 
studied, and improved results were te. 
corded (10). The introduction of a third 
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No single normal tissue has the identical overall complement of low 


enzymatic levels found in the cancer cell. 


It is known that no single normal 
tissue has the identical overall complement 
of low enzymatic levels found in the 
cancer cell (Fig. 4). Therefore, even 
though a few normal tissues would be 
transiently injured by a combination at- 
tack, only the cancer cell would suffer a 
complete chemotherapeutic cross fire. It 
seemed reasonable to hope that simul- 
taneous damage to many metabolic path- 
ways within the cancer cell would result 
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Effect of testosterone therapy on the vitamin 
B, content of mammary carcinoma 755. 





compound, testosterone, produced even 
greater tumor damage (7). The rationale 
for the selection of testosterone afforded 
an opportunity to document even more 
clearly the importance of the underlying 
quantitative relationships. Testosterone 
was found to produce a significant de- 
crease in the vitamin B, content of the 
tumor (Fig. 5). While in vivo experiments 
revealed that this decrease was not of 
sufficient degree to produce a demon- 
strable inhibitory effect on the growth of 
the tumor (6), it was nevertheless such as 
to set the stage for employing, in combi- 
nation, doses of desoxypyridoxine which 
by themselves were too low to be carcino- 
static, thus highlighting the importance 
of quantitative relationships. Figure 6 
shows that the addition of neither testos- 
terone nor of a non-carcinostatic dose of 
desoxypyridoxine to 8-azaguanine therapy 
resulted in any greater degree of carcino- 
stasis than that produced by 8-azaguanine 
alone. However, the use of all three 
compounds together in relatively low 
concentrations brought about the antic 
pated increase in inhibitory effect on the 
growth of the tumor (7). 
More detailed studies of B, metabolism 
in relationship to this basic hypothesis 
were conducted at the enzymatic level. 
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Vitamins are converted im vivo into en- 
mes. Glutamic-aspartic transaminase, 
, vitamin B,-containing enzyme, was 
found to be in lower concentration in the 
tumor than in a number of normal tissues 
and to be inhibited by desoxypyridoxine 
(1, 2, 7). The results of these studies 
demonstrated, as previously shown by 
Reif and Potter (5), that the lower the 
initial enzyme concentration in a tissue, 
the greater the degree of inhibition by an 
antagonist to the enzyme (0, 7). Study 
of Figure 7 reveals that the B, antagonist 
titrated out of each tissue almost identical 
amounts of transaminase activity. How- 
ever, each tissue started out with different 
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BIOCHEMICAL DIFFERENCES AS BASIS FOR CANCER CHEMOTHERAPY 


SALINE CONTROLS 
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Fig. 6. Effects of individual agents alone and in 
combination. 
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The Bg antagonist titrates out of each tissue almost identical amounts 


of transaminase activity; thus, the lower the initial enzyme concentration in a 
tissue, the greater the degree of inhibition by the antagonist. 


concentrations of the enzyme, and those 
with the smallest initial amounts suffered 
the greatest degree of inhibition of trans- 
aminase activity. 

To recapitulate the findings obtained 
from the study of pyridoxine metabolism in 
a single tumor-host system, the following 
data offer evidence in favor of the hy- 
pothesis that low metabolite concentrations 
render malignant cells vulnerable to appro- 
pate antagonist chemotherapy : 

1. Tumor 755 is a neoplasm in which 
total vitamin B, is in lower concentration 


than in the majority of normal tissues of 
its host. 


2. Therapeutic doses of the vitamin B, 


antagonist, desoxypyridoxine, have car- 
cinostatic activity against this tumor (10). 

3. Testosterone decreases the vitamin 
Bg concentration of the tumor, and this 
may be the mechanism by which testos- 
terone increases the effectiveness of a 
given dose of desoxypyridoxine. 

4. Study of a vitamin B,-containing 
enzyme, glutamic-aspartic transaminase, 
reveals it to be present in low concentration 
in the tumor and to be inhibited by des- 
oxypyridoxine. 

5. In general, the lower the initial 
enzyme concentration in a tissue, the 
greater the degree of inhibition by an an- 
tagonist to this enzyme. 





TABLE I: 
Exp. No. Dose 
and Sex Group* (mg./kg.) 
495 o Sac. Control 
Control ~ 
6-AN 4.0 
6-AN 3.0 
6-AN 2.0 


* Sac. Control. Animals sacrificed on day injections to other groups were begun (14 day-old tumor), 


Saline intraperitoneally daily. 
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EFFECT OF 6-AMINONICOTINAMIDE ON MAMMARY CARCINOMA 755 





a 
Mean Tumor No. Animals Weight Change 


Wt. + S.E. Dead /Total of Host 
(per cent) 
302 + 36 0/19 a i 
1273 + 143 0/20 +6 
116 + 23 0/20 9 
233 + 28 0/20 —” 
411 + 58 0/20 lh 


Control, 


Other groups received 6 daily intraperitoneal injections of 6-aminonicotinamide. 


Boecificea Controls . Sacrificed 
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injections. 


These facts encouraged pursuit of this 
approach to cancer chemotherapy, and 
data have since been documented on ribo- 
flavin (8), thiamine and coenzyme A (12), 
and niacin (9, 11). The latter studies 
more recently directed our attention to a 
new niacin antimetabolite, 6-aminonicotin- 
amide (3, 9). 

As indicated by a sample experiment 
(Table I), 6-aminonicotinamide by itself 
runs the gamut of antitumor activity from 
inhibition, through complete stoppage of 
growth, to regression, depending upon the 
dose employed. Unfortunately, the dos- 
age required for regression results in 
drastic weight loss of the host animal, 
while non-toxic dosage (2 mg./kg.) is ca- 
pable of only an inhibitory effect. How- 


8-azaguanine + testosterone + 6-aminonicotinamide, five or six daily 


ever, the bar graph of Figure 8 records that 
this low, inhibitory dose of 6-aminonicotin- 
amide (2 mg./kg.) will result in tumor 
regression if administered in combination 
with 8-azaguanine. The addition of testos- 
terone did not augment the carcinostatic 
effect but did offset the degree of weight 
loss. 

This demonstration that tumor regres- 
ston resulted from simultaneous adminis- 
tration of compounds at levels which indi- 
vidually were incapable of causing other 
than carcinostasis, furnishes additional 
support for the contention that multi-com- 
bination chemotherapy is a needed ap- 
proach to the cancer problem. Since 
radiotherapy is believed to produce its 
effects by simultaneous damage of many 
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emymes—in other words, by acting like a 
multicombination of antimetabolites—it 
vemed most reasonable to combine these 
wo modalities of treatment, namely, 
radiotherapy and multi-combination chem- 
otherapy. The results of this approach, 
which are reported in the following paper 
4), furnish the most convincing evidence 
to date that the more “‘multi-’’ the enzy- 
matic attack on the cancer cell, the greater 
will be the effect on the cancer cell and the 
less the toxicity to the host. 


University of Miami 
Miami, Fla. 


REFERENCES 

1. Dretricu, L. S., AND SHAPIRO, D. M.: Antag- 

mist Studies: Comparison of Desoxypyridoxine and 
Pyridoxine-Deficiency Therapy on Various Vitamin Bg 
Enzymes. Proc. Soc. Exper. Biol. & Med. 84: 555-558, 
December 1953. 
2. Dietricu, L. S., AND SHAPIRO, D. M.: Testos- 
terone Augmentation of Deoxypyridoxine Antagonism 
of Various Vitamin Be-Containing Enzyme Systems in 
Tumor and Host Tissue. Cancer Res. 15: 133-138, 
February 1955. 

3. Jounson, W. J., AND McCo.t, J. D.: 6-Amino- 
uicotinamide—a Potent Nicotinamide Antagonist. 
Science 122 ; 834, Oct. 28, 1955. 

4. KLIGERMAN, M. M., 


AND SHAPIRO, D. M.: 


BIOCHEMICAL DIFFERENCES AS BASIS FOR CANCER CHEMOTHERAPY 


193 


Augmentation of the Radiotherapeutic Effect by Cancer 
Chemotherapy. Radiology 69: 194-200, August 1957. 

5. Retr, A. E., AND Potter, V.: In Vivo Inhibi- 
tion of Succinoxidase Activity in Normal and Tumor 
Tissues by Antimycin A. Cancer Res. 13: 49-57, 
January 1953. 

6. SHapiro, D. M.: Combination Chemotherapy 
with 8-Azaguanine and Sex Hormones on a Mouse 
Mammary Carcinoma. Cancer Res. 12: 713-715, 
October 1952. 

7. SHaptiro, D. M., Suits, M. E., AND DIETRICH, 
L. S.: Quantitative Biochemical Differences between 
Tumor and Host as Basis for Cancer Chemotherapy. 
I. Vitamin Bs. Cancer Res. 13: 703-708, October 1953. 

8. SHaprirRO, D. M., Dietricn, L. S., AND SHILS, 
M. E.: Quantitative Biochemical Differences between 
Tumor and Host as Basis for Cancer Chemotherapy. 
II. Riboflavin. Cancer Res. 16: 575-580, August 
1956. 

9. SHAPIRO, D. M., Dretricnu, L. S., AND SHILS, 
M.E.: Quantitative Biochemical Differences between 
Tumor and Host as Basis for Cancer Chemotherapy. 
V. Niacin and 6-Aminonicotinamide. Cancer Res. 
In press. 

10. SHAPIRO, D. M., AND GELLHORN, A.: Combina- 
tions of Chemical Compounds in Experimental Cancer 
Therapy. Cancer Res. 11: 35-41, January 1951. 

11. SHAprIRO, D. M., Suixs, M. E., FUGMANN, R. A., 
AND FRIEDLAND, I. M.: Quantitative Biochemical 
Differences Between Tumor and Host as Basis for Can- 
cer Chemotherapy. IV. Niacin and 2-Ethylamino- 
1,3,4-Thiadiazole. Cancer Res., 17: 29-33, January 
1957. 

12. Suits, M. E., FRIEDLAND, I. M., Fring, A. S., 
AND SHAPIRO, D. M.: Quantitative Biochemical Dif- 
ferences between Tumor and Host as Basis for Cancer 
Chemotherapy. III. Thiamine and Coenzyme A. 
Cancer Res. 16: 581-584, August 1956. 


SUMMARIO IN INTERLINGUA 


Quantitative Differentias Biochimic Como Base 
Chimotherapia Anticancerose 


Secundo le evidentia nunc cognoscite, 
le relative activitate enzymatic del cellula 
cancerose es minus intense que illo del 
cllula normal. Iste facto—considerate 
ab le puncto de vista de establite princi- 
pios del relation inter enzymas metabolic e 
lzymas antimetabolic—forma le base del 
thimotherapia anticancerose. 

Previe experimentos con adenocarcino- 
as mammari de muses indicava que disox- 
ypyridoxina, un antagonista de vitamina 
3, exerceva un leve action carcinostatic. 
lle mesme experimentos suggereva le 
possibilitate que altere agentes antimetabo- 
li, usate in combination con disoxypyri- 
doxina, producerea un effecto plus marcate. 
lpareva rationabile sperar que le obstruc- 
lon simultanee de multe vias metabolic 


| itra le cellula cancerose resultarea in le 


norte rapide de cellulas neoplastic con pauc 





toxicitate pro le hospite del cancere, proque 
nulle tessuto normal es characterisate per 
identicamente le mesme combination ge- 
neral de basse nivellos de activitate enzy- 
matic que es trovate in cellulas cancerose. 

Es reportate un experimento specimen 
in que le regression de tumores esseva ef- 
fectuate per le administration simultanee 
de tres preparatos in doses que individual- 
mente esseva incapace a producer plus 
que carcinostase. 

Proque on ha opinate que le radiothe- 
rapia anticancerose produce su effectos 
gratias a un action destructive contra 
multe enzymas—1i.e. per ager per se como 
un combination multiple de agentes anti- 
metabolic—le autor opina que il es ra- 
tionabile concluder que radiotherapia e 
chimotherapia multi-combinate es le plus 
efficace medios anticancerose. 





Augmentation of Radiotherapeutic 





Effect by Cancer Chemotherapy 


MORTON M. KLIGERMAN, M.D., and DANIEL M. SHAPIRO, M.D.? 


| i pierame THE past decade there has been a 
tremendous development in the field 
of radiotherapy along two physical lines: 
one, the determination of dosage and its 
accurate application to the tissues of the 
human body; the other, the development 
of high-energy radiotherapy equipment. 
With the latter, whether electric generators 
or multicurie isotope gamma ray sources 
are used, the tumor dose may be inade- 
quate because the tolerance of the normal 
tissues does not permit delivery of a dose 
which is cancerocidal. The radiotherapist 
must now turn to biochemical means, 
either to sensitize the cancer cell to ionizing 
radiations or to augment the effect of ir- 
radiation. 

Mitchell (1) reported the use of Synka- 
vit (synthetic vitamin K) as a means of 
sensitizing human cancers to irradiation. 
Survival time was increased in his series 
of bronchogenic carcinomas when the com- 
bined method was used, though Synka- 
vit alone had no effect. A second radia- 
tion-sensitizing method has been reported 
by Gray (2), who pointed out that the sen- 
sitivity of tumor cells to x-rays is about 
three times as great when irradiation is 
performed in a well oxygenated medium 
as when it is carried out under anoxic con- 
ditions. Furthermore, tumors implanted 
in albino rats appeared to respond as well 
to 1,000 r in air when the animals breathed 
oxygen at three atmospheres of pressure, 
as to 2,000 r in air at normal pressure. 

The second method of enhancing the 
effect of radiation in tumor cells, the aug- 
menting or additive effect, is illustrated by 
the work of Carpender (3). He compared 
the inhibitory action of S8-azaguanine, 
x-rays, and a combination of the two. 


Little or no effect was found when th 
drug was used alone but, when it was com. 
bined with irradiation, the tumors wer 
found to be smaller at the time of sacrific: 
than those tumors treated by only x-rays, 
The approach to cancer chemotherapy 
developed by Shapiro et al. (4), using com. 
binations of chemical antimetabolites sg. 
lected for interference with the energy re. 
quirements of the cancer cell, theoretically 
blends very well with what is both known 
and presumed about some of the biochen- 
ical effects of irradiation. For example 
vitamins are utilized to form enzymes, and 
many of the chemicals used are anti-vita- 
mins which, when metabolized, decrease 
the available amounts of certain enzymes 
in the cell. The destructive effect oi 
ionizing radiation upon the cells has also 
been credited to the loss of activity of 
many enzymes. This is supported by the 
work of Dale (5) and Barron (6). The 
latter author also indicates that other 
metabolites are affected. In the opinion 
of the present investigators, therefore, 
ionizing radiation may be viewed as acting 
as a multi-combination antimetabolite in 
itself. It seemed worthwhile to attempt 
to augment the effect of radiotherapy on 
mammary adenocarcinoma 755 in mice by 
the use of a previously determined com- 
bination of such antimetabolites (Shapiro 
et al., 4, 7). 
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MATERIALS AND METHODS 


Mammary adenocarcinoma 75) Was 


transplanted into the subcutaneous tissue 
of the left thigh of male C57 black mice. 
The transplants were permitted to grow 
for fourteen to eighteen days, at the end 
of which time they were well established 


1 From the Departments of Radiology and Surgery, College of Physicians and Surgeons, Columbia Unive, 
and the Radiological and Surgical Services of the Presbyterian Hospital, New York, N. Y. Presented as ei of 
Symposium on Combined Cancer Therapy, at the Forty-second Annual Meeting of the Radiological Society 


North America, Chicago, I1l., Dec. 2-7, 1956. 


This work was supported in part by a grant from the United States Public Health Service, No. CY-2446-c2. 


2 Present address: 


Department of Surgery, School of Medicine, University of Miami, Miami, Fla. 


194 


desox: 
twice 
intrap 


Becau 
cinost 
this < 
days | 
of mu 


were j 
total 1 





] 


apy 


1 the 
5 COm- 
) Were 
CTifice 
Tays, 
lerapy 
r com: 
eS se- 
‘gy Te. 
tically 
nown 
chen- 
umple, 
S, and 
i-Vita- 
crease 
zymes 
ct of 
S also 
ity of 
yy the 

The 
other 
inion 
efore, 
acting 
ite in 
tempt 
yy on 
ce by 
com- 
apiro 


was 
issue 
mice. 
grow 
> end 
ished 
ersity, 


rt of a 
iety of 


2. 








Vol. 69 


ind of good size. The animals were then 
divided into groups sufficient for the in- 
jividual experiments by use of a table of 
random numbers, and appropriate treat- 
ment was begun. Those animals which 
ceived chemicals alone were treated by 
jve daily injections on the first, second, 
fourth, fifth, and sixth days. The chemi- 
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AUGMENTATION OF RADIOTHERAPEUTIC EFFECT BY CHEMOTHERAPY 
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equal doses on the first, fourth, and sixth 
days. During treatment, the animal was 
encased in a lead (1/4 inch) box, from which 
only the left hind leg protruded. This 
box was placed in a specially constructed 
mount with a 1l-cm. cone to which the 
tumor was centered. The mount was 
attached directly to the master cone of an 


Fig. 1. Leg of mouse, centered under treatment cone, protruding from lead box shielding. Box and 
mouse held in place by rig which attaches directly to a standard x-ray machine. 


cals included 8-azaguanine in weakly alka- 
ine solution, 50 mg./kg. daily, intraperi- 
toneally; testosterone propionate in ses- 
ame oil, 25 mg./kg. daily, intramuscularly ; 
desoxypyridoxine in saline, 30 mg./kg. 
twice daily with an interval of four hours, 
intraperitoneally; 6-aminonicotinamide in 
saline, 2.5 mg./kg. daily, intraperitoneally. 
Because testosterone potentiates the car- 
tmostatic activity of desoxypyridoxine, 
his androgen was also given daily two 
lays before the beginning of the first day 
{multiple injections (Shapiro et al., 4). 
Those animals treated by x-rays alone 
were irradiated over the same six days. The 
total tissue dose of 5,300 r was given in three 





x-ray unit delivering 785 r tumor dose/min. 
Factors were 120 kv, target-skin distance 
8 em., h.v.l. 0.7 mm. Al (Fig. 1). 

Those animals in which the combination 
of chemicals and irradiation was used 
received these treatments concurrently ac- 
cording to the same dosage and schedule 
as the groups treated by either alone. 

Following treatment, the animals were 
observed from twenty-five to thirty-six 
days. During this time the tumors were 


palpated at regular intervals and a draw- 
ing of the estimated size and shape was 
made on a chart assigned to each animal. 
On the day of sacrifice, the tumors were 
dissected free, and the mean tumor weight 
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——No. of Animals—--—~ 


— Dead 
No 7 Group Dead of 
ine Dead / of Treat- 
Total Tumor ment 
2 (Chem. 1/18 1 0 
CX 1 4X-Ray 1/19 1 0 
X-Ray + Chem. 1/19 0 1 
(Sac. Controls 0/15 
sw ¢ } Chem. 5/13 5 0 
CX 2 1x Ray 2/14 2 0 
X-Ray + Chem. 0/14 0 0 
(Sac. Controls 0/15 
| Untreated 15/15 15 0 
CX 4 <Chem. 10/15 8 2 
| X-Ray 0/16 0 0 
X-Ray + Chem. 3/13 0 3 
Sac. Controls 0/19 
| Untreated 16/18 16 
CX 5 ;Chem. 11/19 11 0 
X-Ray 0/18 0 0 
(X-Ray + Chem 0/14 0 0 
Sac. Controls 0/13 
Untreated 12/14 12 
CX 6 {Chem. 9/12 8 l 
X-Ray 0/16 0 0 
X-Ray + Chem. 5/16 0 5 


and standard error were ascertained for 
each group. 
RESULTS 

The results of five experiments are shown 
in Table I. Under the broad heading 
“No. of Animals,” the number of animals 
which died before the day of sacrifice is 
given as the numerator, and the total 
number of animals in the group on the 
first treatment day is given as the denom- 
inator. The cause of these deaths is in- 
dicated in the two succeeding columns. 
‘Dead of Tumor” indicates that death 
was due to the tumor, because of its large 
size and/or ulceration with hemorrhage. 
Deaths other than those due to tumor are 
listed under ‘Dead of Treatment.’’ Most 
of the deaths in this group are assumed to 
be the result of toxicity. 

Under the broad heading ‘No. of 
Tumors” the first column entitled ‘‘With 
Regression” indicates the number of tu- 
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TABLE I: COMPARISON BETWEEN THE INDIVIDUAL EFFECT OF MULTI-COMBINATION CHEMOTHERapy X-ray 
THERAPY, AND A COMBINATION OF THE TWO ON MAMMARY ADENOCARCINOMA 755 IN C-57 BLAck Mice 


——== 











Percent. 
———No. of Tumors——— a 
ge 
Be- Com- Average (Host 
With tween plete Tumor and 
Regres- 1-15  Regres- Wt. in mg. — Tumor 
sion mg. sion at 
Sacri- 
_ fice 
all 0 0 3009 + 366 +446 
5/19 1 0 900 + 257 445 
all 6 2 46+ 14 +9 
1338 + So 
all 0 0 4335 + 644 +24 
9/14 1 1 759 + 385 = 4-9 
all 4 4 4+ +16 
100 + 21 _ 
none 0 0 - ~ ‘ 
all 0 0 815 + 268 +16 
all 1 4 50 + 16 +10 
all 0 10 0 +12 
146 + 37 _ 
none 0 0 1250 + 20 +9 
all 0 0 1860 + 417 +14 
16/18 1 6 258 + 112 +12 
all 3 8 134 + 89 +12 
- 91+ 26 _ 
none 0 0 3016 + 2751 0 
all 0 0 1215 + 618 +15 
all 1 5 279 + 186 +14 
all 3 5 if + 4 +12 


Note: Animals in Experiment CX 1 sacrificed 25 days after initiation of treatment; in Experiment CX 2,35 
days after initiation of treatment; in Experiment CX 4, 35 days after initiation of treatment; in Experiment CX5, 
36 days after initiation of treatment; in Experiment CX 6, 35 days after initiation of treatment. 


mors that showed some degree of regression 
at some time during the period of observa- 
tion (as indicated by the drawings based on 
palpation of the lesion) in relation to the 
total number of tumors observed. The 
following column lists those tumors which 
on day of sacrifice had regressed to | to 
15 mg., which is an indication of the 
effect of treatment. ‘‘Complete Regres- 
sion’’ refers to tumors which had com- 
pletely disappeared by the day of sacrifice 
and for the time of observation represent 
“cures.” 

The “Average Tumor Weight in Mill- 
grams’’ is the average weight of the tumors 
of each group when they were dissected 
free on the day of sacrifice, roughly one 
month after cessation of treatment. 

In considering the last column, “Pet 
Cent Weight Change (Host and Tumor) 
at Sacrifice,” it is important to realize 
that the tumor made up a large part of 
the weight in certain groups, as that 
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treated with chemicals alone in Experi- 
ment CX 1. Here the 16 per cent weight 
ogin was attributable almost entirely to 
tumor mass, as contrasted to the last 
group in this same experiment, where the 
49 per cent reflects essentially weight 
ain of the host. 

“Yn four of the experiments, ‘‘Sacrificed 
Controls” formed one of the groups. 
These animals were sacrificed on the day 
ireatment of the other animals was begun, 
and their mean tumor weight represents a 
base line for measuring objectively the 
efect of treatment in the other groups. 
If the mean tumor weight in any of these 
other groups at the end of the experiment 
was less than that of the sacrificed con- 
trols, it indicated that regression had 
taken place and had been maintained 
throughout the course of the experiment. 

In three of the experiments, a fifth 
soup of animals, ‘“‘Untreated,” is indi- 
cated. In the “‘untreated”’ group of Ex- 
periment CX 4 nothing appears in the 
column entitled “‘Average Tumor Weight 
in Mg.” This is because all these tumors 
grew so rapidly that the animals died be- 
fore the other groups were sacrificed at 
the end of the experiment, thirty-five 
days after initiation of treatment. The 
average weight of the untreated controls 
in experiment CX 5 was 1,250 mg. at 
sacrifice. It must be noted that this rép- 
resents only two animals, the others 
taving died of large tumors before the day 
of sacrifice, thirty-six days after treatment 
was begun. Because of biologic variation, 
these two tumors grew so slowly that they 
did not kill their hosts and hence do not, in 
themselves, give a true picture of the large 
latal growths characteristic of this group. 
This is also true of the ‘‘untreated’”’ group 
in CX 6, where the average weight of 
3016 mg. was the weight of the ‘‘smallest” 
lumors in the only four surviving animals. 
All others were dead of tumor. 

The data of experiment CX 3 are not 
mesented. In this experiment, an ex- 
‘sive number of deaths occurred in the 
soup treated by a combination of x-ray 
iid chemicals. A statistical test, based 
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on the theory of extremes, showed that 
this number was greater than could be 
encompassed as a chance fluctuation from 
the other experiments. This was con- 
sidered a valid reason for rejecting the 
experiment. 

It is of interest to note that in all the 
reported experiments every tumor treated 
with chemicals, whether alone or with 
x-rays, showed regression at some time 
during the course of the study. In the 
groups receiving only chemicals, the re- 
gression was of transient duration with 
rapid escape and subsequent tumor growth 
to sufficient size to kill the animal within 
the observation period of one month after 
cessation of treatment. At sacrifice, no 
tumors in the chemicals-alone group were 
observed to be “‘cured’”’ or in the 1 to 
15-mg. range. 

The x-ray dose chosen for these ex- 
periments was of sufficient magnitude to 
eradicate completely only a small percent- 
age of tumors by itself. Because of bio- 
logic variation, however, the range of results 
in the group receiving irradiation alone 
included occasional tumor ‘‘cures’’ and 
tumors showing no regression. In general, 
however, following radiotherapy alone, re- 
gression was transient and in the majority 
of tumors growth was slowly resumed. 
This escape was more delayed than in 
the tumors receiving only chemicals, as evi- 
denced by the smaller average tumor 
weights and the lesser number of animals 
dead of tumor. 

The markedly increased effect of the 
combination of x-rays and chemicals could 
be seen in every experiment. Every tumor 
thus treated showed regression at some 
time. In the majority of cases this 
regression was still in effect at the time of 
sacrifice, as evidenced by comparing the 
number of tumors in the 1 to 15-mg. 
bracket and in the complete regression 
column, as well as from a comparison of 
the average tumor weights of these groups 
and of the sacrificed control group. 

A visual demonstration of the manner in 
which the tumors fared in a typical ex- 
periment (CX 2) is presented in Figure 2. 
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By utilizing the drawings of tumor size 
obtained throughout the course of the 
experiment, it was possible to indicate 
the day that tumor regression began and 
the day of tumor escape. At initiation of 
treatment, fourteen days after transplan- 
tation, the tumors weighed an average of 
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ensuing twenty-seven days of observation, 
It is to be noted that no additional therapy 
was given during this period of observation, 
and at the time of sacrifice, tumors in 
this group weighed only 34 mg. Further. 
more, as may be seen by reference to the 
tabular summary of experiment CX 2, 


CHEMICALS 
ALONE 


**+— DAY SACRIFICED ——-— 





X-RAY + 
CHEMICAL $s 





a * 


a. . oe Se Se oe ee ee 





oe ee ee ee eee ee oe a oe oe oe 


14 16 18 20 22 24 26 28 30 32 4 3 38 40 42 44 46 


TIME IN DAYS AFTER 


TUMOR TRANSPLANTATION 


*-Azaguanine=50mg/Kg; Deoxypyridoxine=30mg/Kg X2; 6-Aminonicotinamide= 
2.5mg/Kg, Testosterone=25mg/Kg 


¥¥i767r X3 


Fig. 2. Graph showing response of the several groups in Experiment CX 2. 
All of the tumors treated by chemicals alone showed prompt regression but 
there was eventual escape of all tumors. Regression of those treated by x-ray 
alone was not consistent in all tumors; it occurred more slowly, but in those that 
did respond, the period of regression was more prolonged. The earlier re- 
sponse, greater response, and more prolonged response of tumors receiving 
combined radiotherapy and multi-combination chemotherapy is clearly evident. 


133 mg. (sacrificed control group). Tumors 
in the group that received chemicals alone 
began to show regression four days after 
treatment was begun, but escaped eight 
days after initiation of treatment, to grow 
rapidly to an average weight of 4,335 mg. 
at sacrifice. In the group receiving x-ray 
treatment alone, tumor regression was 
first noted a little later but continued for 
a longer period, after which the tumors 
slowly escaped to grow to attain an average 
weight of 759 mg. at sacrifice. Tumors in 
the group that were treated by both x-rays 
and chemicals began to show regression 
after the shortest interval, three days, and 
this regression continued throughout the 





4 tumors in this group regressed completely 
as compared to only 1 in the group treated 
solely by x-rays and none in the chemicals- 
alone group. 
DISCUSSION 

It is apparent from the data presented 
that a combination of radiotherapy and 
chemotherapy in the doses chosen for this 
study resulted in a markedly increased 
anti-tumor effect as compared to either 
modality alone. It must be remembered, 
however, that the anti-neoplastic effects 
recorded here are not necessarily the best 
obtainable with such a combination. The 
x-ray dose used was deliberately chosen to 
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exert a minimum effect in order that the 
efficacy of the addition of chemicals might 
be more clearly evaluated. The radiation 
may be increased by changing dosage or 
treatment time. The dose used was well 
below tissue tolerance, yet it was at a level 
where a small increase in dosage should 
markedly increase the percentage of 
tumors eradicated. Similarly, the chemi- 
calcombination may be augmented by a 
more prolonged course, or by intermittent 
courses, and/or the incorporation of addi- 
tional compounds. Studies of the possi- 
bilities inherent in such alterations are now 
in progress. 

It should be further noted that it is 
possible that some of the present compounds 
(eg., 8-azaguanine) may be too toxic for 
human administration. Nevertheless, it 
is felt that these documented results have 
established principles for future attempts 
at cancer therapy. It seems reasonable to 
venture the prediction that the treatment 
of human neoplastic disease will include the 
union of multi-combination chemotherapy 
and radiotherapy until such time as 
multi-combination chemotherapy is devel- 
oped to the point of being carcinocidal 
per se. 


SUMMARY AND CONCLUSIONS 


1. The limit of curability of carcinoma 
by radiotherapeutic means is no longer 
determined by the lack of availability of 
sufficiently powerful ionizing radiations. 

2. Sensitization of the tumor or aug- 
mentation of the radiotherapeutic effect 
by biochemical means appears to be an 
important means of increasing the differen- 
tial response in tumor cells as opposed to 
normal tissues. 

3. Multi-combination cancer chemo- 
therapy based on quantitative biochemical 
differences between cancer cells and normal 
cells seems a suitable approach in efforts 
{o augment the effect of radiotherapy, 


(Pro le summario in interlingua, vidar le pagina sequente) 
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especially since both methods appear to be 
in part anti-enzymatic in action. 

4. This method was tested on mam- 
mary adenocarcinoma 755 in C57 black 
mice. A greatly increased effect on this 
tumor was obtained when the combined 
approach was employed on the basis of 
percentage of tumors showing regression, 


degree of regression, ‘‘cure rate,” and 
average weight of tumors at sacrifice. 
622 West 168th Street 
New York 32, N. Y. 
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SUMMARIO IN INTERLINGUA 


Augmentation del Effectos Radiotherapeutic per Chimotherapia Anticanceroge 


Adenocarcinoma mammari 755 esseva 
transplantate in muses, lassate crescer 
inter dece-quatro e dece-octo dies, e tunc 
tractate per chimotherapia sol, irradiation 
sol, o chimotherapia e irradiation combi- 
nate. Animales de controlo esseva sacri- 
ficate le die quando le tractamento esseva 
comenciate in le altere animales e le peso 
de lor tumores esseva establite pro ob- 
jectivos de comparation. 

Le dosage de radios X sufficeva solmente 
pro eradicar completemente un parve pro- 
centage del tumores quando iste forma de 
therapia esseva usate sol. Le agentes 
chimic seligite esseva 8-azaguanina, pro- 
pionato de testosterona, disoxypyridoxina, 
e 6-aminonicotinamido. 

In omne le experimentos, omne le tu- 
mores tractate con agentes chimic mon- 
strava regression al un o al altere tempore 
in le curso del periodo experimental. In 


le gruppo tractate per agentes chimic go} 
le regression esseva_ transiente, sequite 
per un crescentia sufficiente pro occider |e 
animal intra le periodo de observation de 
un mense post le cessation del tractamento, 
In general, regression transiente occur. 
reva etiam post irradiation sol. Con com. 
binationes de radios X e agentes chimic. 
marcate augmentos del effectos esseyg 
obtenite in omne le experimentos. Omne 
le tumores assi tractate regredeva al un 0 
al altere tempore. In le majoritate del 
casos le regression esseva ancora effective 
o mesmo complete al tempore del sacrificio 
del animales. 

Ben que certes del agentes chimic em- 
pleate in iste studios es probabilemente 
nimis toxic pro esser usate in humanos, le 
opinion es exprimite que le resultatos ha 
establite principios pro futur essayos de 
therapia anticancerose. 
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0 BE PRESENTED here is a summary of 
"Fissattigations on chemicals as modi- 
gers of the effects of roentgen rays on vari- 
ous biological systems. This work is being 
carried out by members of twelve depart- 
ments at the University of Minnesota 
Hospitals, the Veterans Administration 
Hospital, and the Mount Sinai Hospital in 
Minneapolis, under the direction of Samuel 
Schwartz, M.D., of the Department of 
Medicine, University of Minnesota Hos- 
pitals. A list of collaborators as well as 
further details are given elsewhere (1, 2). 

A number of theoretical considerations 
led to the undertaking of these studies. 
While the relationships mentioned are ad- 
mittedly tenuous ones, most are amenable 
to experimental evaluation and hence 
have been important in determining the 
direction of the investigations. The pro- 
gram is designed to determine the factors 
in the in vivo and in wtro radiosensitivity of 
the systems treated with ‘“‘hematoporphy- 
rin.” Special reference is made to the 
possible use of this or similar material to 
enhance the beneficial effect of ionizing 
radiations in cancer treatment. 

Porphyrins and heme compounds have 
been reported to have many effects which 
are, at least superficially, similar to the 
eects produced by ionizing radiations. 
Among these are protein denaturation, 
oxidative reactions, release of histamine 
or histamine-like compounds, increase in 
cell permeability, and carcinogenesis. 
There are, furthermore, several considera- 
tions which make it at least conceivable 
that the heme enzyme metabolism of 
tumors might have a special modifying 
lect on the action of ionizing radiations, 
since: (2) The oxidative state of tissue is 
a1 important factor in determining its 
response to x-rays, as has been mentioned. 


th 


Porphyrins as Modifiers of the Effects of Roentgen Rays' 


MERLE K. LOKEN, Ph.D. 


(6) The heme enzymes play an important 
role in tissue oxidation. (c) The concen- 
tration of heme enzymes is characteristi- 
cally low in tumors. Cytochrome, for ex- 
ample, has been reported to be the factor 
limiting the respiratory rate in rat hepatoma 
but not in rat liver. Finally, (d) ‘‘hema- 
toporphyrin”’ competitively inhibits proto- 
porphyrin by mechanisms which are not 
well understood. 

Studies made by S. Schwartz and by 
chemists of General Mills Research Lab- 
oratory and of Merck & Company have 
shown that the “hematoporphyrin’’ pre- 
pared in their laboratories, as well as all 
other commercially available ‘“‘hemato- 
porphyrin,” is composed of a mixture of 
many different porphyrins, which vary 
greatly in their propensity for localizing in 
tumor tissues and in various other tissues. 
The purest “‘hematoporphyrin’”’ fractions 
thus far available localize poorly, and 
within one to two days after injection show 
little red fluorescence in the transplanted 
mouse mammary carcinoma. Following 
administration of some of the minor 
porphyrin contaminants, on the other 
hand, considerable fluorescence persists in 
the tumor for a week or more. Further- 
more, different preparations vary consid- 
erably in their toxic effects. Even more 
important, the radiosensitivity of trans- 
planted mammary carcinoma in mice in- 
jected with “hematoporphyrin’” has been 
found to differ, depending on the source 
and relative purity of the porphyrin. 

Because of these results, studies are 
being carried out with various fractions and 
combinations of fractions. It appears that 
prior administration of porphyrin may 
either increase or decrease the radiation 
response of tumors; dose levels of each, as 
well as the time relationship between their 


am the Department of Radiology, University of Minnesota Hospitals, Minneapolis, Minn. Presented in 
. course of a Discussion on Combined Therapy, at the Forty-second Annual Meeting of the Radiological 
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administration, appear to be very impor- 
tant in the ultimate effect. Studies are in 
progress on the significance of fractionated 
dosages. 

A number of biological systems other 
than mouse mammary tumors have shown 
similar results. These include normal mice 
exposed to total body x-irradiation and 
in vitro experiments with pepsin, trypsin, 
adenosine triphosphatase, and catalase. 
Studies on the survival of cells in culture, 
bacteria (E. coli), and paramecia are also 
being carried out. 

Of special interest are studies of normal 
mice receiving one injection of ‘‘hemato- 
porphyrin” followed after three hours by 
450 r of total body roentgen irradiation. 
Eighty per cent of those receiving 5 mg. 
of ‘‘hematoporphyrin”’ survived thirty days 
or longer but only 18 per cent of those 
receiving either | or 0.1 mg. survived for an 
equal period. On the other hand, mice 
treated with saline followed by 450 r 
showed a 40 per cent survival rate, which 
lies about midway between the two por- 
phyrin-treated groups. 

In the studies with the proteolytic 
enzymes, increased protection of the 
enzyme molecules was provided with in- 
creasing concentrations of ‘‘hematopor- 
phyrin” up to about 1 mg./ml. Above 
this level, rapid inactivation was brought 
about by the toxicity of the compound. 
‘‘Hematoporphyrin”’ was found to be about 
one hundred times more effective than equi- 
molar concentrations of glucose or sucrose 
in protecting the proteolytic enzymes from 
irradiation effect. This level of protection 
is close to that afforded by sulfhydryl 
compounds 

Fifty-one patients with ‘‘inoperable”’ 
tumors have been treated with combined 
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porphyrin-x-ray therapy. Nearly all the 
tumors were of types generally considered 
to be relatively radioresistant. The te. 
sponse of one-third or more of the treated 
neoplasms was appreciably greater than 
expected. Despite the presence of “Sn. 
ternal controls” in about one-third of the 
patients treated, evaluation was difficult 
because of the known marked variation jp 
radiation response of tumors. It is felt 
that the major conclusion which might 
be drawn from these results is that further 
study is warranted with this and other 
porphyrin preparations. 

We are using other compounds in this 
combined-therapy program, investigations 
at the present time being confined to lab- 
oratory animals and to im vitro exper- 
ments. Results have not been encouraging 
following the use of ‘“‘hematoporphyrin” 
combined with nitrogen mustard, com- 
pound F, or myleran in rats with trans- 
planted Walker carcinoma or in mice with 
transplanted mammary carcinoma. Studies 
of x-rays combined with the copper com- 
plex of “hematoporphyrin’’ appear most 
encouraging to date. 

Our findings with folic acid analogues 
combined with x-ray therapy are also quite 
encouraging. We expect to continue our 
studies with these and other chemicals. 
The most interesting leads will be followed 
as they are uncovered. 

412 Delaware St., S. E., 
Minneapolis 14, Minn. 
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SUMMARIO IN INTERLINGUA 
Porphyrinas Como Mcdificatores del Effectos de Radios Roentgen 


Le autor presenta un “reporto de pro- 
gresso”’ pro un gruppo de travaliatores al 
Universitate Minnesota in le uso de por- 





phyrinas pro modificar le effectos de 
radios roentgen. 


“Hematoporphyrina” consiste de ua 
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mixtura de multe differente porphyrinas 
que varia grandemente in lor propensitate a 
ocalisar se in tumores e in altere tessutos 
eetiam in lor effectos toxic. Il ha essite con- 
statate que le radiosensibilitate de trans- 
plantas de carcinoma mammari in muses 
con injectiones de “hematoporphyrina”’ 
differe secundo le fonte e secundo le puri- 
tate relative del porphyrina. 

In studios con muses normal que re- 
cipeva un sol injection de “‘hematopor- 
phyrina” sequite tres horas plus tarde per 
450 r de irradiation del corpore total, 80 
pro cento del individuos tractate con 5 mg 
de “hematoporphyrina’”’ superviveva trenta 
dies 0 plus, durante que solmente 18 pro 
cento del individuos tractate con 1,0 0 0,1 
mg superviveva le mesme periodo de 
tempore. 

Esseva trovate que ‘“‘hematoporphyrina”’ 
esseva circa 100 vices plus efficace que con- 
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centrationes equimolar de glucosa o su- 
crosa in proteger le enzymas proteolytic 
contra le effecto del irradiation, i.e. le 
nivello de protection per ‘“hematopor- 
phyrina”’ esseva proxime al protection of- 
ferite per compositos sulfhydrylic. 

Cinquanta patientes con tumores “‘non- 
operabile,”’ in le majoritate del casos de 
typos generalmente considerate como rela- 
tivemente radio-resistente, esseva tractate 
con un therapia combinate de porphyrina 
e radios X. Le responsa de un tertio o plus 
esseva significativemente plus grande que 
lo que habeva essite expectate, ben que le 
evalutation esseva difficile a causa del 
cognoscitemente marcate variation del 
responsas de tumores differente. Es as- 
serite que le conclusion principal que pote 
esser derivate ab le resultatos es que 
studios additional es justificate. 








Combined Therapy: Radiation and Chemicals! 


SYDNEY F. THOMAS, M.D. 


Speman ATTEMPTS to use radiation in 
\“ conjunction with chemicals have been 
made (1, 5, 13), but it is difficult to assay 
either the clinical results or those ob- 
tained experimentally in lower forms of 
life, as for example Paramecium (6). 
Because of the poorly understood use of 
empiricism in treatment, it is necessary to 
dilate upon the empiric use of chemicals 
and radiation to insure a rational approach 
to the evaluation of combined chemother- 
apy. To understand this, one has only to 
review the difficulties which we, in our own 
specialty, have had in weighing the use of 
radiation, not only as to total dosage 
but also as to timing (fractionation) and 
assessment of the end-result. 

The empiric use of radiation in tumor 
therapy has been carried on for years, and 
to-day we have workable schemes of 
fractionation and a whole discipline by 
which we can produce results. The re- 
sults, as time has passed, have improved 
only where the critical adjustment of 
dosage and dose rate has been carried out. 
What is to be expected when we super- 
impose systemically active chemicals on 
the local chemical effect produced by 
radiation? When we do this with a 
limited understanding of the effect of the 
chemical on the host, as well as on the 
tumor itself, the difficulties of evaluation 
are enhanced. Because systemic therapy 
modifies the host, a divorce between the 
effect on the host and the tumor is quite 
often impossible, and a further problem is 
introduced. Dosage rates of chemicals 
and timing are poorly understood and will 
be until we know more about, (a) energy 
exchanges, (b) modes of transport, (c) 
site or sites of action, (d) the concentra- 
tion of the chemicals at such sites, and 
(e) whether or not their action is direct or 
indirect by way of other chemical proc- 


esses, all in relation to the phase oj 
cellular activity (mitosis or resting), 

We still do not understand the action of 
such drugs as morphine, yet we use them 
constantly. Incomplete knowledge, there. 
fore, is not a contraindication to the use of 
chemicals, even though, because of diff. 
culty of control, it places upon us as 
radiologists a clinical responsibility greater 
than we may like to assume. The radiologist 
may not be the one to prescribe chemo- 
therapy for the patient with cancer, but 
its use in conjunction with radiation 
needs the government of the physician 
along with a knowledge of radiation 
effect. Who else, then, has the ability to 
shoulder the responsibility? It is necessary 
to look upon radiation as producing merely 
a localized chemical effect with a non- 
specific mechanism of action mediated 
both directly and indirectly, locally. Radi- 
ation is the only ‘‘chemical’’ that we have 
today that is available for local, ablative 
use in cancer therapy. It exerts the only 
primary chemical effect that stops im- 
mediately when the transformer is de- 
energized. 

The analogy with antibacterial therapy 
is of interest. Most of the antibiotics 
have no specifically known chemical mode 
of action, yet reduce a bacterial family to 
those organisms which do not have a 
mechanism which reacts with the particu- 
lar metabolite being used. A second 
antibiotic may reduce the bacterial popu- 
lation still further; a third introduced into 
the chemistry of the bacterium may be 
necessary to wipe out the population 
completely, and even this may fail to be 
effective. The same can be reasoned to be 
true for a population of cancer cells, as 
was well documented by Law (12). ’ 

Observations on bacterial populations in 
relation to chemotherapy are apropos of 


| Presented as part of a Symposium on Combined Cancer Therapy at the Forty-second Annual Meeting of the 
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cancer cell populations. The reasoning is 
directly transferable. Among bacteria 
there are those that develop resistance 
through genetic selection and persist in 
the face of therapy when a single anti- 
biotic is used. To wipe out a bacterial 
colony successfully, antibiotics in combi- 
nation, administered simultaneously, are far 
more effective than are the same chemicals 
ysed serially. Acceptance of this idea and 
its application to cancer therapy have been 
rather slow, probably because of the diffi- 
culty in assaying the results of cancer 
therapy even when a single modality is 
used. It seems wise to find some way to 
put together the few anti-growth chemicals 
available, using them simultaneously, even 
though we may well be in the “‘sulfanila- 
mide days’’ of cancer chemotherapy. 

Our present methods of cancer control 
are inadequate. It is conceded by the 
surgeons (14) that only 30 per cent of the 
slid tumors that present themselves can 
be removed surgically, and similar figures 
probably apply to radiation. The bio- 
logical approach to reverse the abnormal 
growth processes through chemical means 
is yet to be discovered, and, lacking enough 
(biological) knowledge for a completely 
logical attack upon this problem, one must 
resort to empiric methods (15). 

An excellent illustration of the difference 
in the biological effect of chemicals in 
the intact biological system (the rat) is 
afforded by Elson (4) and_ others. 
They demonstrated that, in the hema- 
tologic system, with myleran the pattern 
of influence on the white cells is more 
specific for the granulocytes. On the 
other hand, the lymphocytes are more 
aflected by the nitrogen mustard group. 
This matter has been still further explored 
by Lamerton e¢ a/. (11) with iron turn-over 
studies following the use of these chemicals 
a§ a measure of their influence on hema- 
lopoietic function. The most interesting 
pont in this work on the hematologic 
aspects is that the effect on the peripheral 
blood, of these two drugs used in 


combination, is identical with that of 
radiation. 
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Other evidence that the sites of action 
of different drugs vary comes from genetics. 
Studies by Haddow and Fahmy (10) 
clearly demonstrate the different genetic 
sites affected in Drosophila. The muta- 
genic effect also varies from drug to 
drug, with demonstrably different sites of 
action. 

The side-effects of the above mentioned 
chemicals are not compounded by using 
them in combination but, in our pre- 
liminary experiment, when we attempted 
to use them with 6-mercaptopurine and 
aminopterin in conjunction with irradia- 
tion, we killed our animals because of 
failure to time the effects properly. The 
temporal aspects of the use of 6-mercap- 
topurine and of the mustards are quite 
divergent, and the hematological effects 
of aminopterin are quite at variance with 
those of nitrogen mustard. This is also 
true for myleran, which has a prolonged 
effect whereas the effect of nitrogen 
mustard, is rather short-lived and recovery 
israpid. Galton (7) has studied the effect 
on the blood and bone marrow of two of 
these chemicals at some length, and the 
background of material is quite adequate. 

To date we have used CB 1348, myleran, 
6-mercaptopurine, aminopterin, and tes- 
tosterone in combination in dealing with 
solid tumors in 8 patients. We carried 
them through a course of irradiation and 
toward the end of the course superimposed 
these chemicals. An effort was made to 
time the effect, thereby combining a host 
effect as well as a tumor effect, through the 
largest spectrum of mechanisms that we 
have at our disposal. We have used one or 
more chemicals with irradiation in over 
100 cases. The results are too early to 
be of anything but anecdotal value. 

The administration of the chemicals 
after irradiation is based on the demonstra- 
tion that the oxygenation (1) and nutri- 
tional status (18) of the tumor are most 
important for effective radiation therapy. 
Therefore, if we deprive the tumor cells of 
their nutrition and maximum oxygen 
supply by use of antimetabolites, alkylat- 
ing agents, cytotoxic agents, or anoxia, 
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we may well be interfering with optimal 
execution of the effects of radiation. The 
other reasons for using chemicals after 
irradiation is purely empiric and based on 
observations in the first case (and others) 
that we treated with irradiation followed 
by aminopterin. In this instance, when 
aminopterin was given, tumor growing 
between the fields of irradiation disappeared 
from an area that had received very 
little radiation (only scatter). The patient 
is still alive without evidence of tumor after 
almost eight years. Further evidence for 
the use of radiation prior to chemotherapy 
was obtained from experimental animals 
bearing the Ehrlich ascites tumor. Approx- 
imately one-half the amount of irradiation 
was necessary to ablate the tumor when 
the chemicals were used. We also paral- 
leled the work of Law (12) and added 
irradiation, only to have our mice with 
acute leukemia die, not of the disease but 
from our overenthusiastic treatment. 

In the literature there are a number of 
references (13, 16, 17) to the use of chem- 
icals for ‘‘sensitizing’’ or ‘‘re-sensitizing”’ 
patients to radiation. We have observed 
a similar effect in one or two instances, in 
leukemic patients, but have felt that this 
would be difficult to prove experimentally 
and that to discuss it here might tend to 
confuse our presentation. 

To complete the modern picture of 
attempts at combined therapy, mention 
may be made of Whitehead and Lanier 
(19), who used halogenated urethane to 
enhance the effect of irradiation; Mitchell 
(13) who used Synkavit; and the Grahams 
(8), who used testosterone in carcinoma of 
the cervix: The hematoporphyrins are 
being explored at the University of Minne- 
sota (17), and enzyme blocking in the 
citric acid cycle by Shapiro et al. (16) 

For the sake of completeness we must 
refer also to the use of nitrogen mustard 
in conjunction with radiation in the 
lymphomata. When the disease is gener- 


alized, the intravenous use of nitrogen 
mustard has been invaluable, radiation be- 
ing reserved for more localized masses or in- 
The side effects are mitigated 


filtrates. 
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by central nervous system antiemetic drugs 
and the corticoids. The same treatment 
can be used in metastatic carcinoma and 
is particularly useful for prompt relief 9 
pain. If a local area can then be jr. 
radiated, we have found that the palliation 
of pain holds longer than in those wh 
have disease producing symptoms which 
are so widespread that irradiation cannot 
be used. 

One of the outstanding palliative uses of 
chemicals in conjunction with irradiation 
is in the patient with intractable pelvic 
pain from persistent carcinoma arising 
from the bladder, rectum, colon, or ovary. 
Here nitrogen mustard is given locally to 
the pelvis by the intra-aortic route. Over 
60 such injections have been done. One 
immediately evisions a complicated situa- 
tion, but in our hands the procedure has 
been quite simple, with the needle inserted 
into the femoral artery percutaneously 
and a very fine polyethylene catheter 
threaded through a number 16 or 18 
needle. The catheter is opacified with an 
iodinated salt and then kept below the 
level of the renal pedicle (L-2) under 
fluoroscopic or radiographic control. Tour- 
niquets are placed on both legs and are 
not released until five minutes after the 
injection of 20 mg. of nitrogen mustard. 
If the patient is unusually large, or un- 
usually small, proper dosage adjustments 
are made. Shortly after this is accom- 
plished, the patient is given a brief course of 
irradiation, from 1,000 to 2,000 r, to the 
mid-plane of the pelvis, following which 
another injection of nitrogen mustard is 
given intra-aortically. The striking effect 
of the nitrogen mustard is remarkable in 
that relief takes place within a few minutes 
to an hour or two following the injection. 

That this method can be effective in 
producing an enhanced effect is nicely 
illustrated by the autopsy findings on one 
patient. In this case areas subject to the 
graded effect of nitrogen mustard plus 
irradiation could be compared with an 
area that was reached by nitrogen mustard 
alone, and then with tumor reached by 
the drug in such low concentration that 











Vel. 69 


it cou 
img P 
Ot 
but | 
must 
and, 
cathe 
comfy 
not ¢ 
plica 
ent | 
injec 
in OF 
but 
The 
have 
Ot 
be pt 
is 0 
irrad 
auto 
necr 
area 
Si 
chen 
thos 
distr 
systi 
distt 
pron 
take 
distr 
tinu: 
curre 
Py 
sing] 
chen 
local 
irrad 
proc 
Ei 
front 
liter: 
bitio 
ghos 
ling 
that 


Palo ; 
Palo ; 








gust 1957 


C drugs 
atment 
na and 
elief of 
be ir. 
lliation 
e who 
which 
cannot 


uses of 
liation 
pelvic 
arising 
ovary, 
lly to 
Over 
One 
situa- 
e has 
serted 
ously 
theter 
yr 18 
th an 
v the 
under 
Tour- 
d are 
r the 
tard. 
r un- 
nents 
com- 
“se of 
) the 
hich 
rd is 
ffect 
le in 
jutes 
mn. 
e in 
icely 
one 
the 
plus 
an 
tard 
by 
that 





COMBINED THERAPY: 





Vel. 69 


it could be considered ineffective in produc- 
ing pathologically demonstrable changes. 

Others (3) have employed this method 
put have used small amounts of nitrogen 
mustard repeatedly over a period of time 

and, because of the necessity of leaving a 
catheter in place, have had a number of 
complications which fortunately we have 
not encountered. In our experience com- 
plications have been practically non-exist- 
ent except for local leaking following the 
injection and a partial adventitial injection 
in one patient which was of minor degree 
but produced additional local discomfort. 
The general and hematological side-effects 
have been minimal. 

Other evidence that unusual effects can 
be produced with chemicals plus irradiation 
is offered by a patient who received 
irradiation followed by aminopterin; at 
autopsy, the tumor showed widespread 
necrosis throughout, but in the irradiated 
area no tumor was recognizable. 

Side-effects: The chronic sequelae of 
chemotherapy, as seen by us, have been 
those of peripheral neuropathy; more 
distressing are the acute central nervous 
system manifestations and the hematologic 
disturbances. Fortunately these clear 
promptly. The mucosal ulceration which 
takes place with folic acid blocking is 
distressing, but rapidly clears with discon- 
tinuance of the chemical. Alopecia has oc- 
curred, with regrowth of hair. 

Prediction: No one chemical with a 
single site of action, but a poly-active 
chemical or chemicals will be used with a 
locally destructive chemical agent, such as 
irradiation, to ablate abnormal growth 
processes. 

Epilogue: ‘‘Cancer research is con- 
fronted with a monstrous and amorphous 
literature, controversial, often hastily am- 
bitious, and frequently haunted by the 
ghosts of countless once-hopeful and dazz- 
ling hypotheses (9).’”’ We sincerely hope 
that we will leave no ghosts. 


Palo Alto Medical Clinic 
Palo Alto, Calif. 
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SUMMARIO IN INTERLINGUA 


Therapia Combinate: 


Il es ancora difficile evalutar le resultatos 
de irradiation e chimotherapia usate in 
combination. Per consequente on debe 
attaccear le problema mepiricamente. 

Le autor ha usate CB 1348, mylerano, 6- 
mercaptopurina, aminopterina, e testos- 
terona in combination con irradiation in 8 
patientes con tumores solide. Ille ha usate 
unoplure agentes chimic in combination con 
irradiation in plus que 100 casos. Le irradi- 
ation es applicate primo proque le oxyge- 
nation e le stato nutritional del tumor es 
importante pro un efficace radiotherapia e 
proque in certe casos il esseva trovate que 
le chimotherapia esseva sequite per le 


Radiation e Agentes Chimic 


disparition del tumor in un area que habeys 
recipite relativemente parve doses de radia. 
tion. Iste interprisas es nimis recente pro 
evalutar le resultatos. 

Es mentionate le uso de mustarda , 
nitrogeno, specialmente in casos de in- 
tractabile dolores pelvic. 

Es predicite que nulle unic agente chimic 
con un unic sito de action sed plus tosto 
un substantia chimic polyactive o plure 
substantias chimic va esser usate in com- 
bination con un agente de destruction 
local—per exemplo irradiation (que ¢ 
etiam considerate como un agente chimic) 
—pro destruer crescentias anormal. 


DISCUSSION ON COMBINED THERAPY 


(Papers by Shapiro; Kligerman and Shapiro; Thomas) 


Dr. Thomas (Moderator): Because I have not 
emphasized the hematoporphyrins does not mean that 
I do not know of their existence. The omission was 
intended, since we have in our audience today mem- 
bers of a group which is working on the use of these 
substances in conjunction with irradiation. I should 
like to call upon Dr. Loken for a summary of the 
work in progress at the University of Minnesota. 


Dr. Loken’s response to this request appears on 
page 201 of this issue of Radiology. 


Dr. Thomas: I would like to have Dr. Raymond 
Lanier bring us up to date on halogenated urethane. 


Raymond R. Lanier, M.D. (Denver, Colo.): 
It is gratifying to know that we are now receiving 
help from biology and chemistry. It has been 
pointed out by Dr. Kligerman how much we have 
gained from the physicists. I agree that we can 
expect as great a gain from the biologists. 

If I were to say to you that there is a gadget on 
the floor of the commercial exhibits that will in- 
crease the effectiveness of your therapy perhaps by 
30 per cent, there would be a stampede from this 
room to see that gadget. I think we can say to you 
now that you can perhaps increase the effectiveness 
of your radiotherapy as much as that if you add 
oxygen at the time of treatment.? 

Oxygen has gone through the experimental stage 
and I believe it has been proved effective in treating 
animal tumors. That it may be clinically proved, 


Mit is to be noted that this refers to the effectiveness 
of irradiation, not to the cure of tumors. 





I would suggest careful clinical experimentation. | 
don’t think that we have to be empirical as we at- 
tempt to take advantage of these new aids. What 
we have to do is select a tumor that is homogeneous, 
such as cancer of the skin or, better still, carcinoma 
of the cervix, and alternate patients regardless of 
status of the disease, treating one series with the 
conventional means of therapy and the other with 
radiation plus oxygen. I believe it may be shown 
that, as in animals, the present results can be 
achieved with approximately two-thirds the current 
dose of radiation, if oxygen is used, or, if we main- 
tain the current levels of radiation and give oxygen, 
that we might improve our results. We are at- 
tempting to do this. 

With respect to our experiments with substi- 
tuted carbamates: we selected this class of chemi- 
cals to work with because they are inhibitors of the 
biosynthesis of desoxyribonucleic acids, which 
probably make up the gene material. With the 
microscope we can see breaks in the chromosomes 
made up of these protein molecules, produced by 
radiation. We know that this chain is physically 
broken. We know that the presence of free oxygen 
radicals in the fluid around these broken chains pre- 
vents re-combination, increasing the effects of radia- 
tion. We can reasonably expect a chemical inhibt- 
tor of DNA metabolism to augment radiation ef- 
fects, and it is for that reason that we selected 
this class of substances. I am glad to hear that 
those who are making molecules to block the sy? 
thesis of enzymes and other essential metabolites 
feel, on similar grounds, that there is reason for ex- 
pecting radiation potentiation. 
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Measurement of Femoral Neck Anteversion 
by a Direct Method! 


E. BUDIN, M.D.,? and MAJ. E. CHANDLER, MC, USA 


HE PURPOSE of this paper is to de- 
Toa a direct method of measuring 
femoral neck anteversion, which is simple 
and accurate, eliminating the pitfalls of 
previous methods. 

The anatomy of the proximal end of the 
femur has in recent years received much 
attention because of the emphasis on 
early treatment of congenital dislocation. 
One of the more difficult studies has been 
evaluation of the degree of anteversion in 
normal and abnormal children. Although 
there was early recognition that this is 
best determined by a true axial projection 
of the femur, most of the reports state 
that the technical problem involved makes 
this direct method impractical. Consider- 
able effort has been put forth by many 
authors, each devising an indirect method 
of varying complexity. The only report 
in the literature on the direct determina- 
tion of this angle, to our knowledge, is 
that of Edgren and Laurent (6), who un- 
fortunately deprecated the accuracy of 
the method. 


DEFINITION 


The term anteversion has reference to the 
angle between the axis of the femoral neck 
and the coronal plane. The anteversion 
angle (Fig. 3,A) is often confused with the 
angle between the axis of the femoral neck 
and that of the femoral shaft as seen in 
the true lateral projection of the femur 
(Fig. 3,B). Although this latter angle 
has no correlation with the degree of 
anteversion, several methods of measuring 
it have been published which were intended 
to determine the extent of anteversion 
(2, 7, 10), in some cases specifically as an 
indication of the necessity for rotational 
osteotomy. 





' From the Department of Radiology, Letterman Army Hospital, San Francisco, California. 
publication in January 1957. 
Now in Beverly Hills, Calif. 
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Position of patient in relation to the x-ray 
tube, showing approximate size of field. 


Fig. 1. 


SIGNIFICANCE OF ANTEVERSION 


Many orthopedists feel that an abnormal 
degree of anteversion may preclude healing 
in congenital hip dislocation (9, 11), 
due to the inherent instability produced 
by the relationship of the femoral head to 
the acetabulum. It has also been sug- 
gested that this may be a factor in the 
etiology of the dislocation, but whether 
abnormal anteversion is a cause or a re- 
sult is not yet known. In either event, 
there seems to be general agreement that 


congenital hip dislocations refractory to 


Accepted for 








AXIAL PROJECTION 
of the FEMUR 


Fig. 2. Axial view of femur, showing axis of the neck 
and tibial reference line. 
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ment of anteversion would seem to be the 
best control available. 

It is not commonly known that increased 
anteversion is associated with slipped 
femoral epiphysis (1). Here, too, evalua. 
tion of anteversion can be important jp 
procedures where fixation devices are to 
be inserted into the femoral neck. 


INDIRECT METHODS OF 
MEASURING ANTEVERSION 
Clinical estimations of anteversion by 
such obviously gross methods as palpa- 
tion of the greater trochanter during rota- 
tion of the femur, or by palpating the head 
of the femur in cases where there is an- 
terior dislocation, have been recommended 
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Fig.3. Femur and tibia in examining position in relation tocentralray. A. Cassette 


in position for axial view as projected, with angle of anteversion indicated. B. Cas- 
sette illustrating angle measured on lateral view of femur. 


ordinary treatment should have rotation 
osteotomy if an abnormal degree of ante- 
version exists. The lack of agreement as 
to what degree of anteversion should be 
considered an indication for osteotomy 
is no doubt the result, at least in part, 
of previous difficulties in accurate measure- 
ment. 

When rotation osteotomy is performed for 
tibial torsion, for fractures healed in poor 
position, or for other deformities, measure- 


(9). Even at surgery where the neck 
is visualized, determination of this angle 
is admittedly not satisfactory, due to 
difficulties in controlling rotation of the 
femur and in establishing reference planes 
(11, 13). 

Indirect radiologic methods fall ito 
three categories: 

(a) Fluoroscopic visualization of the 
femoral neck during rotation of the femur 
(3, 15, 19). This is subject to human 
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Roentgenogram of left femur in axial projection, showing measurement of anteversion, and diagram 


of anatomic parts seen in film. 


error, is time-consuming, and requires the 
presence of two physicians trained in the 
method. 

(b) Trigonometric methods, using a 
combination of an anteroposterior pro- 
jection and one of various lateral projec- 
tions of the femoral neck, with the aid of 
trigonometric formulae, nomograms, or 
charts (1, 12, 14, 17). 

Such procedures can be quite cumber- 
some and introduce the possibility of ex- 
traneous errors in the mathematical cal- 
culations. Also, the projections generally 
must be exactly reproduced each time, 
which often requires accessory equipment. 
Further, where the anteversion is increased 
well beyond normal, the equations may 
not maintain their validity (1). 

(c) Near-axial projections of the femur 
in varying degrees of abduction (4-6, 16, 
18). This is the most popular method, 
as it can be the simplest. Its advocates 


admit, however, that where an abnormal 
degree of anteversion exists the abduction 
introduces a sizable error (16, 18). 

None of these technics includes a satis- 


factory method of controlling rotation of 
the femur. 


THE DIRECT TECHNIC 


The method here proposed is simple, 
easily performed by the average tech- 
nician, easy to interpret, and not subject 
to the inaccuracies of previous methods. 
It consists of visualizing the femur in the 
true axial projection, with the coronal 
plane (or the bicondylar plane) defined 
by the axis of the flexed tibia, which is 
perpendicular to it.* Thus the actual 
angle which the femoral neck makes with 
the coronal plane is directly recorded on 
the film. This is illustrated in Figure 3,A, 
where the horizontal line is perpendicular 
to the axis of the tibia and the angle of 
anteversion is the angle formed with this 
horizontal line by the axis of the femoral 
head and neck. 

A direct projection of the true angle of 


3 Only one plane is perpendicular toa line. It can be 
readily shown geometrically that the projection of the 
long axis of the tibia in any degree of flexion is always 
perpendicular to the bicondylar plane. 
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TABLE I: NORMAL DEGREES OF ANTEVERSION, 
SHOWING PROGRESSION WITH AGE. AVERAGES 
ADAPTED FROM SEVERAL INVESTIGATORS (1) 


Anteversion 


Age (in degrees) 
Birth to 1 year 30-50 
2 years 30 
3-5. 25 
6-12. 20 
12-15 17 
16-20 11 


20. . 8 


anteversion may be obtained simply by 
having the patient sit, with knees flexed 
close to 90°, on a wooden box which has 
been placed on the footrest of the vertical 
x-ray table, and aligning the axis of the 
femur with the central beam of the x-ray 
tube. The patient is rotated as necessary 
to accomplish this, and the horizontal 
x-ray beam is then centered on the femoral 
neck (Fig. 1). In limiting the field size, 
it is important to include the upper third 
of the tibia on the film as a reference line 
(Fig. 4), and yet narrow the field so that 
the gonads are completely shielded from 
the primary beam of radiation. This can 
be checked easily with boys by using a 
light-beam localizer; for girls, a field 
2 inches wide is adequate and should 
protect the ovaries. 

Technical factors are 100 ma, 6 seconds, 
90-100 kvp, 48 inches distance, and par- 
speed screens. The high mas value is 
necessary to penetrate the soft tissues of 
the thigh, a problem which has caused the 
long neglect of this technic. Even with 
the above factors, we recommend that the 
procedure should not be attempted on 
children over six years of age unless they 
are unusually thin. Fortunately it is of 
most value in children under that age. 

On the dry film a line perpendicular to 
the axis of the tibia always corresponds 
to the bicondylar or coronal plane. The 
angle made by this line and the axis of 
the femoral neck indicates the degree of 
anteversion (Fig. 4). A constant check on 
the adequacy of the positioning of the 
patient is the visualization of the cross 
section of the upper femoral shaft on the 
film when it is taken properly. 
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NORMAL RANGE 


Although values of anteversion in the 
supposedly normal adult as reported i 
the literature show a wide range—from 
—15° to +75°, there has more recently 
been some agreement on the development 
of anteversion from prenatal life to adult. 
hood (Table 1), though this remains to 
be further verified by accumulated data. 
The degree of anteversion in the normal 
adult appears to lie in the range of 8-15° 
while in infants the range is 30-50°, 


SUMMARY 


The clinical importance of anteversion 
of the femoral neck is emphasized. 

The various methods for determining 
the degree of anteversion are mentioned 
and the relative difficulty of the problem 
is recognized. 

A technic for the direct measurement 
of anteversion by an axial projection of 
the femur is described. The procedure 
is simple and the results are accurate. 
It is hoped that more widespread use of 
this technic will result in better knowl- 
edge of the normal range of anteversion 
and of the significance of abnormal values. 


8820 Wilshire Blvd., 
Beverly Hills, Calif. 
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SUMMARIO IN INTERLINGUA 


Mesuration del Anteversion de Collos Femoral per un Methodo Directe 


Information in re le grado de anteversion 
del collo femoral es importante in planar 
osteotomia rotational pro corriger con- 
genite dislocation coxal, torsion tibial, o 
altere deformitates e quando dispositivos 
fxatori debe esser inserite in casos de epi- 
physiolyse. Nulle del varie medios in- 
directe pro determinar le angulo in ques- 
tion es completemente satisfactori. Es 
describite un nove methodo directe que ha 
le avantage que illo es simple e accurate. 


Illo consiste in le visualization del femore 
in le ver projection axial, con le plano 
coronal (o le plano bicondylar) definite per 
le axe del tibia flectite que se trova in 
position perpendicular al plano. Assi le 
ver angulo inter le collo femoral e le plano 
coronal es registrate in le pellicula. 

Le methodo non es recommendabile in 
juveniles de plus que sex annos de etate. 
Felicemente le principal indicationes pro 
su uso occurre ante iste etate. 





Radium Treatment of Cancer of the Tongue! 


J. ERNEST BREED, M.D. 


“YANCER OF THE TONGUE is a formidable 
disease. Periodic reports throughout 
the centuries mention the attempt of 
physicians to attack it surgically. About 
the turn of the century H. T. Butlin (1) 
perfected the surgical approach and re- 
ported 197 selected cases. His results 
were brilliant for that day, but on the 
whole the operative mortality was high, 
the mutilation great, and the cures few. 
Between 1915 and 1930 radium largely 
replaced surgery in the treatment of lingual 
cancer. Since the advent of antibiotics, 
lessening the probability of severe infec- 
tion, renewed attempts have been made, 
chiefly in the United States, to attack this 
disease surgically. With cobalt 60 and 
gold 198 available to provide an inexpen- 
sive source of gamma rays, the problem of 
intra-oral cancer and particularly carcinoma 
of the tongue should be reviewed. This 
I shall attempt to do, reporting, in addi- 
tion, 100 cases of malignant disease of the 
tongue. 


THE PROBLEM 


In the treatment of cancer, wherever 
situated, cure is dependent upon the 
complete destruction of the primary growth 
before the neoplasm spreads beyond con- 
trollable areas. The breast and the tongue 
are the two primary sites from which 
spread of cancer is very likely to occur. 
Both organs are mobile and easily trau- 
matized. Both have a good blood and 
lymph supply. The tongue is at constant 
motion even when “‘at rest.’’ It is con- 
stantly injured by the adjacent teeth and 
by food during mastication. As early 
cancer is not painful and much of the 
tongue lies deep in the mouth, the growth 
is apt to be somewhat advanced before the 
patient is aware of its existence. The ap- 
pearance is likely to be confusing. What 
appears to be a relatively small growth 


may, on careful examination, be seen tp 
extend under the adjacent, apparently 
normal mucous membrane for a distance 
of several millimeters in all directions 
Microscopic examination of the tumor 
bed below the growth will often disclos 
cords of malignant cells growing between 
the muscle fibers and extending deeply 
into the tongue. The rich lymphatic 
supply anastomoses freely, so that metas. 
tasis may occur to almost any group of 
lymph nodes or on either side of the neck. 

Masses in the anterior portion of the 
tongue, as a rule, are fairly well differen- 
tiated and less malignant, while the grade 
of malignancy tends to increase progres- 
sively as the lesions appear farther back 
on the organ. Those found at the base 
are usually highly malignant anaplastic 
tumors. 

It is logical that the surgical removal of 
a small cancer of the tip of the tongue will 
be adequate treatment if the amputation 
of the organ is effected at considerable 
distance behind the growing edge of the 
tumor, assuming that the floor of the 
mouth is not involved. The farther back 
on the tongue the lesion is located, the 
more formidable becomes the operation 
and the less likely a curative result. It 
is increasingly more difficult to get a good 
‘cuff’ of normal tissue beyond the ap- 
parent confines of the growth. The im- 
cidence of metastasis is so great that it 
is common practice in some surgical cen- 
ters to do a “routine block dissection on 
the side of the lesion.”’ 


THERAPY OPINIONS IN OTHER COUNTRIES 


T. H. Somervell (2), medical missionary 
at Neyyoor, Travancore, South India, 
in 1944 reported 4,853 cases of malig: 
nant disease of the mouth upon which he 
had done 10,480 operations between the 
years 1922 and 1942. He states: “The 


! From Northwestern University Medical School, Chicago, Ill. Accepted for publication in March 1957. 
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tongue exhibits a greater variety of le- 
jons of the epitheliomatous type than do 
the cheek and jaws. Each variety has its 
own special method of treatment, but on 
the whole it may be said that every case 
of cancer of the tongue is best treated 
py the insertion of radium needles, though 
in a few situations operation is required 
as well.” A recent communication from 
Dr. Somervell states that after thirteen 
more years of experience he is still of the 
same opinion. 

Sir Stanford Cade (3) of London, world 
renowned surgeon and authority on malig- 
nant disease, who is known particularly 
for his work on the tongue, says of cancer 
of the tongue: “‘It is generally agreed that 
radium offers more than surgery in the 
treatment of the primary growth.” 

Ralston Paterson (4) of the Manchester 
Clinic says: ‘‘In the treatment of cancer 
of the mouth, radiation treatment is to 
be preferred whether the growth be early 
orlate. The only exception to this general 
rule is cancer in a syphilitic tongue. 
Apart from this exception, the only intra- 
oral lesion for which surgery gives as 
good results as radiation is a small growth 
on the tip or border of the anterior third 
of the tongue. Even in this restricted 
field, radiation is equally useful and func- 
tionally preferable; for all other sites it is 
the better method. Such radical opera- 
tions as complete or hemi-glossectomy, or 
partial excision of the mandible, remain 
technically possible but in a previously 
wtreated case they are inferior to care- 
fully planned irradiation in that, even 
when successful, they are so much more 
mutilating. Localized diathermy is totally 
inadequate.’’ 


GENERAL CONSIDERATIONS IN THERAPY 

There are three cardinal principles that 
should be considered in the radiation 
therapy of accessible malignant tumors. 

Gentleness: Because metastatic spread 
of the disease usually proves fatal, it 
S essential to take all precautions possible 
‘0 prevent metastasis. The therapist 
should be ever mindful that rough handling 
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of the primary site may force clumps of 
malignant cells into the lymphatics. It 
is useless to try to “‘clean up the mouth” 
before starting treatment. The greatest 
source of infection usually is the ulcerated 
tumor itself. When therapy is started, 
this ulcer will almost immediately begin 
to shrink and the infection will disappear. 
Chronically infected teeth have no bear- 
ing on the efficiency of the therapeutic 
procedures. To remove them increases 
the flow of blood and lymph to the mouth 
and theoretically can facilitate metastasis. 

Even in taking a specimen for biopsy 
it is my policy to use extreme care. In 
cases which are obviously cancerous, sur- 
face radium treatment is given, with de- 
livery of about 4,000 gamma r to the sur- 
face of the growth before the biopsy is 
taken. 

The Tumor Bed: There are two ways 
in which irradiation therapy is effective; 
1.e., the reaction in the tumor cell itself 
and the reaction in the tumor bed. Only 
about 30 per cent of epithelial tumors are 
composed of cells sufficiently radiosensitive 
to be completely destroyed by a dose sub- 
lethal to the normal cells in the adjacent 
tissues. This is amply proved by the 
difficulty in curing cancer of thin-walled 
organs or cancer growing over bone. 
Many of the less sensitive tumors can be 
destroyed by the reaction in the tumor 
bed. Obviously the body has some natu- 
ral defense against cancer, inasmuch as 
some tumors regress spontaneously. A 
microscopic defense reaction can be ob- 
served around most malignant tumors, 
exemplified by monocytic infiltration and 
increased fibrosis. This reaction is en- 
hanced greatly by irradiation. Paterson 
has observed that the curability of malig- 
nant tumors is in direct relationship to 
the blood supply. It is probable that 
increased fibrosis in the tumor bed because 
of irradiation not only impairs the blood 
supply to the growing tumor but also 
may wall off clumps of tumor cells which, 
although still viable, will be unable to 
grow. Many patients who have such is- 


lands of viable cells sealed up in fibrous 
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tissue enjoy a “clinical cure’ of many 
years duration without disfiguration or 
danger from metastasis. 

The inverse-square law is of vital 
importance in the treatment of malignant 
lesions with radium. By careful selec- 
tion of the distance from the radium ap- 
plicator to the tumor and by careful 
arrangement of the sources in the ap- 
plicator, it is possible to deliver a supra- 
lethal dose to the tumor and still not hurt 
the tumor bed beyond repair. 

Fractionation of the Dose: There is no 
set tumor dose, as each tumor is indi- 
vidualistic. Even in the same patient, 
no two tumors behave alike unless one 
is a metastasis from the other. The initial 
plan is to deliver approximately 8,000 
gamma r to every part of the growth. 
An approximate ‘correct dose’’ for any 
one tumor can be learned only by watch- 
ing the reaction to irradiation in the tu- 
mor and in the adjacent normal tissues. 
This can be accomplished by spreading 
the dose over a long enough period so 
that the effects of the early treatments 
may be observed. Fractionation of the 
treatment dose was popularized by Cou- 
tard thirty years ago, but experienced 
operators had already been using it for 
some years. The longer the fractionation 
is continued, the greater the total dose 
which can be given. Apparently the 
normal tissues are able to recover some- 
what between the treatments and, if the 
therapeutic time is made long enough, 
even the tumor seems to show evidence 
of developing resistance to treatment. 
It makes little difference if the irradia- 
tion is given at a constant rate or if short, 
powerful doses are given daily or on al- 
ternate days. In my experience, to spread 
the course of treatment over a period of 
three to five weeks is best. This allows 
a long enough time to estimate the spe- 
cific dosage and still is not long enough for 
the development of tumor resistance. 


RADIUM THERAPY IN TONGUE CANCER 


The world over, radium treatment of 
cancer of the tongue is usually carried out 
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by intra-tumoral application of the ¢. 
ment either by means of needles or rado, 
implants. The surface radium applicato, 
is recognized as the most efficient of all 
types of irradiation therapy, yet it ; 
impossible to remove the applicator fa; 
enough away from the surface of the tongue 
to deliver an adequate depth dose. This 
is due to the anatomical relationship oj 
the tongue to other portions of the mouth, 
Radium needles are popular in many 
centers, probably because they are rel. 
tively inexpensive and are constant in 
strength. It is usual to leave them in 
place for a period of seven days. They 
are very painful, tend to produce metas. 
tasis because they are rigid and the tongue 
constantly moves, require the patient to 
be hospitalized, are hard to keep in place, 
and make oral hygiene very difficult 
They require a predetermined dosage to 
be given, inasmuch as they are not left 
long enough in the tissues for the operator 
to discover the relative sensitivity of the 
tumor. 

Gold or lead radon tubules remain per- 
manently in the tongue. With a half 
life of 3.8 days they are active over a 
period of one month, with the major 
portion of the irradiation being given in 
one week. They move with the tissues 
and are therefore not painful. Metas- 
tasis may be produced by traumatism at 
insertion but, because the implants do 
not continuously bruise the tissue, this 
danger ends with the operation. Hos 
pitalization is not necessary. 

Lead radon tubules with 5 per cent 
antimony added for hardness, as de- 
scribed by Simpson (5), were used in our 
office in the thirties and early forties. 
These tubules had a wall thickness of 
0.3 mm., which permitted about 10 per 
cent of the hard beta rays to be effective 
in the adjacent tissues. The implants 
were well tolerated and were quite effec 
tive. Drawing the tubes presented many 
difficulties to the manufacturer, and often 
leakage occurred. During the war, when 
it was impossible to get good lead tubing, 
we returned to the use of gold. 
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METASTASIS 


Metastases developed in nearly one- 
ialf of my patients and, according to 
Cade, will eventually occur in 99 per cent 
of all patients if the primary lesion is not 
controlled. Dissemination seldom occurs 
below the clavicle, except late in the 
disease. 

Taylor and Nathanson (6) state that 
the submaxillary, the subdigastric, and 
hifureation nodes are most frequently 
involved. They identify 33 different nodes 
on each side of the neck. Serial study of 
specimens after block dissection, however, 
has disclosed that on the average there 
are from 100 to 150 masses of lymphoid 
tissue large enough to be called ‘‘nodes”’ 
on either side of the neck. It is therefore 
impossible to predict where or when node 
involvement will appear. 

Studies by Vincent P. Collins (7) on 
“the doubling time’’ of tumors makes 
it clear that by the time a node becomes 
palpable the growth has been present in 
it for considerable time. 


TREATMENT OF THE PRIMARY LESION 
(Author's Technic) 


After the size and shape of the tumor 
have been carefully outlined, surface ther- 
apy is started. The applicator is a silver 
box measuring 2 X 1 X 0.5 cm., in which 
is placed 500 me. of radon in glass tubes 
with silver jackets. In all, 2 mm. of 
silver surround the radon. An additional 
{mm. of rubber is applied to obtain dis- 
tance. A cobalt-60 applicator of similar 
size and strength has also been used. The 
periphery of the growth is divided into a 
umber of ‘‘areas’’ each 2 cm. in length, 
aid the applicator is held successively on 
one Or more areas daily for five minutes. 
the applicator is fixed to the end of a No. 
| copper wire 2 feet long. The other 
«md of the wire is attached to a lead- 
lined guard similar to a fencing foil guard. 
this adds another 6 inches to the over- 
all length of the applicator and gives pro- 
ection to the hands. The operator stands 


behind a lead slab 4 inches thick with her 
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body about 125 cm. removed from the 
applicator. 

The treatment pattern is similar to 
that of the Paterson mold with the element 
at the periphery of the applicator, and 
Paterson’s dosage tables apply. This tech- 
nic conveys an even irradiation over the 
surface of the growth. After a period of 
ten to fourteen days, depending upon the 
size of the growth and the number of 
treatment areas, a dose of about 6,000 
gamma r will have been delivered to 
the surface of the tumor. This shrinks 
the lesion to about one-half its former 
size and eradicates the superficial infec- 
tion. The rate of shrinkage helps the 
therapist to estimate the sensitivity of 
the new growth. The sensitivity of the 
normal tissues is also carefully observed. 

Biopsy: After 4,000 gamma r of the 
surface treatment has been given, a speci- 
men for biopsy is taken. There are few 
conditions that can be confused with 
tongue cancer. Simple ulcers are soft and 
of short duration. Syphilis and tubercu- 
losis are rare. The gumma may be con- 
fused with a tumor but it does not have 
the hardness of cancer. Tuberculosis pro- 
duces no tumor, the mucous membrane 
is undermined beyond the ulcer, and the 
whole area is relatively soft. Papillomas 
are of long duration and do not have the 
hardness of carcinoma. 

Biopsy is delayed until after most of 
the surface treatment has been given, 
to lessen the possibility of producing me- 
tastasis. Only a small piece should be 
taken from the superficial portion of the 
tumor, which has received at least 4,000 
gamma r. The cells show “‘irradiation 
changes’ but are diagnostic. Theoreti- 
cally, if any such treated cells do get 
into the blood or lymph channels they are 
incapable of growth. At no time should 
the tumor bed be invaded to obtain a 
biopsy. 

Radon Tubule Implantation: In the 
mouth it is impossible to place the ap- 
plicator far enough away from the sur- 
face of the tumor to deliver an adequate 
dose to the deeper portions. It is neces- 





218 


sary, therefore, to use radon implants 
(or radioactive gold 198) to irradiate the 
tumor base adequately. Under bilateral 
lingual nerve block it is my policy to in- 
sert gold (or lead) radon seeds, each with 
a strength of 0.5 mc. Two implants are 
inserted with each needle puncture, one 
just below the tumor in the tumor bed 
and the other just above this line and in 
the cancer itself. Punctures are made 
about 6 mm. apart in small growths and 
somewhat farther apart in larger growths. 
It is my opinion that this technic gives a 
uniform irradiation throughout the area 
and is unlikely to produce small areas of 
radiation necrosis. 

The height of the radium reaction comes 
from seventeen to twenty days after im- 
plantation and in most cases has com- 
pletely subsided in from two to three 
months. Acetyl salicylic acid and/or co- 
deine are usually sufficient to control the 
discomfort, and no patient in my experi- 
ence has required hospitalization because 
of inability to swallow. In very large 
tumors some of the mass may slough out, 
but when this dead tissue has come away 
the area heals completely. Radiographs 
taken after healing show the tubules to 
be drawn together and to look not unlike 
a bullet. They give no persistent diffi- 
culty. 


TREATMENT OF METASTASES TO LYMPH 
NODES 


Most therapists agree that it is un- 
reasonable to employ radical treatment 
for metastatic nodes if the primary 
lesion is uncontrolled. It is necessary, 
therefore, to control the metastatic growths 
until the primary is destroyed. 

To perform block dissection before the 
tumor in the tongue is attacked is futile. 
Edema does not occur when the normal 
lymph pathway is interrupted, so that 
the lymph obviously finds other pathways. 
Aside from removing theoretical metastases 
which may or may not be present, the 
only accomplishment of this procedure is 
to cause dissemination to appear in ab- 
normal areas. 





J. ERNEST BREED 





August 1957 


Routine block dissection “‘on the sid 
of the lesion’’, in my opinion, is unyar. 
ranted. In 30 percent of my patients, me. 
tastasis never occurred. Even in patients 
with enlarged nodes, many such operation; 
are without benefit, since the primary may 
not be controlled or the nodes may not 
contain malignant deposits. It is obvious 
also that operations ‘‘on the side of the 
lesion”’ will not aid the 15 per cent of 
patients with metastases on the opposite 
side. 

Few will deny that irradiation will slow 
or stop the growth of cancer for at least 
a time. With proper therapy, enlarged 
cervical nodes in the presence of a primary 
carcinoma in the tongue will shrink or 
even disappear entirely. Fixed nodes may 
become movable. 

The chief objection of the surgeon to 
preoperative irradiation with x-rays of 
conventional voltage in the metastatic 
area is that the skin may be damaged and 
thus make repair of the operative defect 
difficult. Gamma-ray therapy will con- 
trol the nodes without significant effect 
upon the skin. 

It has been my routine practice for some 
years to irradiate the node-bearing site 
on the side of the lesion with a radon 
bomb containing about 500 to 1,000 me. 
of radon at a distance of 2 to 6 cm., even 
if no palpable nodes are present. If 
nodes develop on the opposite side, this 
region also is treated. The divided dose 
technic is utilized to spread the course 
of treatment over about one month and 
to administer about 5,000 gamma r to 
the nodes. If palpable nodes completely 
disappear under this therapy or if none 
subsequently appear in patients without 
nodes on admission, I believe no further 
treatment is indicated. If, after several 
months, the remnants of the nodes per- 
sist and if the primary growth is con- 
trolled, block dissection of that side of 
the neck is in order. 

The use of low-intensity radium needles 
in treating cervical metastasis, as advo- 
cated by Charles Martin (8), is worthy 
of serious consideration. His published 
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results are comparable to those reported 
by competent neck surgeons. His tech- 
nic requires a thorough knowledge of the 
yse of the needles and a high degree of 
ill in their insertion. With this tech- 
nic, it is essential that every cancer de- 
posit be adequately irradiated. 

The surgeon who undertakes block dis- 
section of the neck must be skilled in this 
feld and have a thorough understanding 
of the nature of the disease. There 
should be complete cooperation between 
surgeon and radiotherapist, but the sur- 
geon should decide upon the type and 
extent of the operation. In some cases 
a supraomohyoid dissection is sufficient, 
while in others a complete radical dissec- 
tion is necessary. 

Where the primary site is controlled 
and persistent fixed nodes are present, 
good results can at times be obtained by 
seeding with radon implants the portion 
of the tumor which the surgeon is unable 
to resect. If the residuum lies on the 
carotid artery or around the vagus nerve, 
the surgeon must leave sufficient tumor 
tissue in which the radiotherapist may 
place his implants. 

Massive necrosis of the bones of the 
face never occurs with radium therapy. 
On one or two occasions when a relatively 
large growth has been located on the lat- 
eral border of the tongue close to the man- 
dible, a small, thin part of the mandibular 
cortex was destroyed and came away later 
as a sequestrum. The area has always 
healed over, resulting in an intact mandi- 
ble. Serious bone damage, which has 
been advanced as an argument against 
irradiation of intra-oral tumors, can be 
caused by external x-ray therapy when 
the bone lies in the treatment field. From 
the inverse-square law it is obvious that 
the bone will receive essentially the same 
dose as does the tumor. 


REPORT OF 100 CASES OF CANCER OF THE 
TONGUE 

Between 1933 and 1951, a total of 100 

consecutive unselected cases of cancer 

of the tongue were seen. Sixteen pa- 
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Fig. 1. Age distribution of 100 patients with car- 


Youngest patient twenty-eight 
Average, 58.9 years. 


cinoma of the tongue. 
years; oldest eighty-one years. 


tients, for various reasons, were not treated 
or did not complete the course of therapy. 
Eighty of the patients were men and 20 
were women. 

The ages are shown in Figure 1. The 
average age was 58.9 years, the oldest 
patient 81 and the youngest 28. Twenty- 
one per cent were in the 46- to 55-year 
group, 30 per cent in the 56- to 60-year 
bracket, and 27 per cent in the 61- to 


TABLE I: ONE HUNDRED CASES OF CARCINOMA OF THE 
TONGUE: DURATION OF SYMPTOMS 

No. 

Duration Cases 
I OOS oo 5.5 so 0 <n Sac aan we 2 
RUINS SoS iano tS ce Hdd dou 35 
MII oi Sc ask 5 vhe aaa aca os 25 
7-9 months...... seat eer hen 10 
10-12 months. er ee eee Cee 14 
1-2 years..... eid Pepe eseky. 13 
A TONES oe. 65.0 ech he Ka S 1 
: | ee cath ree ae 


70-year group. Only 9 per cent were 
under 46 years old; 12 per cent were over 
70; the age of one patient is unknown. 
Eleven patients had pre-existing leu- 
koplakia, 10 gave a long history of smoking 
or chewing tobacco, and 8 had defective 
teeth which were considered a _ possible 
cause of their disease. Thirty-seven con- 
sulted the family doctor because of pain 
in the tongue; 2 sought medical advice 
because of stiffness of the tongue. 
Thirty-six patients had received previous 
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TABLE II: METASTASES IN ONE HUNDRED CASES OF 
CARCINOMA OF THE TONGUE 

Total Cases 100 

Indeterminate Cases. . 19 
No lymph nodes. 8 
Lymph nodes on admission. . . s 
Lymph nodes following admission. 3 
19 

Determinate Cases 81 
No lymph nodes. 24 
Lymph nodes on admission. . . 33 

Lymph nodes following admission (8 

with recurrence of primary) ; 15 
Late metastasis. . ; 6 
Unknown 3 
81 


Five cases with syphilis 


treatment. Of these, 17 were treated with 
caustics such as silver nitrate, 7 had had 
surgical treatment, 8 former radium or 
x-ray therapy, and 4 antisyphilitic treat- 
ment. 

The duration of symptoms was as shown 
in Table I. It is probable, however, that 
the disease had been present longer than 
the time shown in the table. This is due 
to the fact that cancer of the tongue, 
particularly in the middle and posterior 
thirds, has no early symptoms. The re- 
corded histories disclose that only 2 
patients came in within one month of 
their first symptom, 35 between one and 
three months, and 25 between four and 
six months; 38 had symptoms of over seven 
months duration. Some of this latter 
group had received previous treatment 
elsewhere. 
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Microscopic Pathology: All of the ty. 
mors in our series were squamous cay. 
cinoma, with a single exception, whic 
was diagnosed “‘myosarcoma’”’ and is no} 
included in our statistics. This tumor 
recurred after operation, and the patient, 
a woman of thirty-five years, was referred 
to us for definitive therapy. She is alive 
and well eighteen years later. 


TABLE III: S1zE oF TUMOR IN ONE HunpRED Casgs op 
CARCINOMA OF THE TONGUE 


“* No 
Size* Cases 
Under 1 cm... i 
1-2 cm.. 10 
2-3 cm..... 33 
3-4 cm... 25 
4-5cm.... 23 
5 cm. and over. 8 
TOTAL.... 100 


* Figures represent greatest diameter of the tumor 


About one-half of the cancers were 
graded pathologically according to the 
method of Broders. Twenty-four were 
Grade 1, 46 Grade 2, 20 Grade 3 and 10 
Grade 4. 

Metastasis: The occurrence of metas- 
tasis is shown in Table II. Twenty-four, 
or 30 per cent of the patients in the de- 
terminate group had no lymph node en- 
largement at any time that was inter- 
preted as metastatic spread of the tumor. 
Thirty-three, or 40 per cent had evident 
metastasis on admittance, and in 15, or 
19 per cent, enlarged nodes appeared dur- 


TABLE IV: Posirion oF TUMOR IN ONE HUNDRED CASES OF CARCINOMA OF THE TONGUE 
Cases 
Dorsum (plus mid. third in 1 case; extending to mid. and post. thirds in 1 case). . . ‘ 
Inferior surface. . 13 
Base (plus mid. third in 1 case). . 9 
Lateral border 
a... Pe 
Ant. third (plus floor of mouth in 1 case; plus mid. third in 1 case)... 6 
Junction of ant. and mid. third.......... wars eins wictia eracaen 5 
Mid. third (extending to ant. and post. thirds in 2 cases). 12 
Junction of mid. and post. third. . 3 
Post. third. . 3 : 
Right..... . 
Ant. third. . o 
Junction of ant. and mid. third... eee 10 
Mid. third (plus floor of mouth in 2 cases; extending to ant. and post. thirds in 2 cases). . 11 
Junction of mid. and post. thirds..... PES EN oc Ade GC o A eee Oe ee 1 
Post. third . PAT Ss 3 n 
Whole... = 
Tip. i 
Multiple.... - 
SS REAL Annee: Lavine ath erie haninin iciels ontabanse ar ramen aut Cae AC ine  Sepd AREA NT Sx <n? = ~ 
ER eS atte ak tua aa Bgnd terre dre ald ale Gl Sale esices 3 SSS, ee CIS Sree dee eee 100 
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ing treatment. In 6, or 7 per cent, metas- 
tasis developed months after apparent 
complete recovery. 

Size of the Lesions: The size of the 
growths is given in Table III. Fifty- 
six patients had lesions of 3 cm. diameter 


or greater. 


Location of the Lesions: The location 


Taste V: RESULTS (FIVE-YEAR) IN ONE HUNDRED 
Cases OF CARCINOMA OF THE TONGUE 

Total Cases. . 100 

Indeterminate cases. 19 
Discontinued treatment or not tre ated 16 
Died of other disease 2 
Lost to follow up. 1 
19 

Determinate cases. . 81 

Favorable cases 
Living and well. 20 64.5% 
Died of disease 11 35.5% 
31 


Unfavorable cases 


Living and well. 5 10.0% 
Died of disease. 45 90.0% 
50 
Total determinate group 81 
Living and well 25 30.9% 
Died of disease 56 69.1% 
Absolute cure rate............... 25.0% 
Two patients died from hemorrhage; 5 with syphilis. 
of the masses is shown in Table IV. 


Fifty-nine of the lesions began on the lat- 
eral border, with the incidence equal on 
either side. Eighty-three occurred in the 
anterior two-thirds of the organ. The 
dorsum of the tongue was the seat of the 
growth in 7, the inferior surface in 13, 
the tip in 7, and the base in 9. One pa- 
tient had several primary cancers in an 
extensive leukoplakia. 

Stage: Many efforts have been made 
to stage cancer of the tongue in various 
groups, as is done in cancer of the cervix. 
Because of the multiplicity of complica- 
tions which may be present, such staging 
is artificial and confusing. From a prac- 
tical standpoint there are only two stages; 
lavorable and unfavorable. A case is 
considered unfavorable (a) if the growth 
is 4 cm. or Over in its greatest diameter; 
(0) if adjacent tissues are involved (floor 
of mouth, gum, mandible, tonsillar pil- 
lars, etc.); (c) if evident metastasis is 
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TABLE VI: CONTROL OF PRIMARY TUMOR IN THIRTY- 
S1x FAVORABLE CASES 

Total Favorable Cases... . 36 

Indeterminate cases... .. 6 


Discontinued treatment or not treated 
Lost to follow up... 
Died of hemorrhage. . 
Died of other disease. . 
Determinate cases..... eS 


— 


Primary controlled. . . 25 (83.3%) 
Primary uncontrolled. . 5 (16.7%) 


present; (d) if previous treatment by 
surgery or irradiation has been given. 
All other cases are considered favorable. 

Five patients in this series also had syph- 
ilis; all of the tumors were advanced 
when first seen and all 5 patients died of 
cancer. 

Results: Table V gives the five-year 
results in this series of cases. 

The indeterminate group was composed 
of 19 patients: 2 died without evidence 
of recurrent or residual cancer; 1 was lost 
to follow-up; the remaining 16 patients 
either were not treated or did not finish 
their prescribed course of treatment. 

Of the 81 cases in the determinate 
group, 31 were considered favorable and 
50 unfavorable. Of the favorable pa- 
tients, 20, or 64.5 per cent, made a complete 
recovery, while 11, or 35.5 per cent died 
of their disease. The salvage in the un- 
favorable group was only 5 patients, or 
10 percent. The five-year cure rate in the 
determinate group was 30.9 per cent and 
the absolute cure rate, based on all cases 
seen whether treated or not, was 25 per 
cent. 

In the entire series of 100 cases, 36 
were classified as favorable. Table VI 
gives the results of the treatment of the 
primary growth in this group. Three pa- 
tients were not treated, 1 died of hemor- 
rhage after implantation, 1 was lost to 
follow-up, and 1 died of other disease. The 
30 remaining patients constitute the de- 
terminate group, in which definitive treat- 
ment was given. The primary growth 
was completely destroyed in 25, or 83.3 
per cent. In 6 of these patients metas- 
tasis developed from six months to three 
years later, with ultimate death from the 
disease. The tongue, however, remained 
well. 








COMMENT 


The significance of early diagnosis is 
borne out by the fact that in 64.5 per cent 
of favorable cases a complete recovery 
was obtained, while only 10 per cent of 
advanced cases were cured. 

Any firm swelling of the tongue should 
be considered malignant unless proved 
otherwise. Thesame rule applies to chronic 
ulcers. Several small denuded lesions 
were treated with silver nitrate or some 
other medication until the golden op- 
portunity for cure was lost. Several cases 
were permitted to progress because of 
a positive blood Wassermann reaction. 

As the great majority of tumors devel- 
oped on the lateral border of the tongue 
or at the tip, and as many patients had 
jagged or sharp teeth, it is my contention 
that chronic irritation from the teeth 
is one of the most important etiologic 
factors. Good dental care, with the round- 
ing off of sharp edges of worn teeth, is 
basic prophylaxis. As some patients were 
heavy smokers or chewed tobacco and 
the growths developed either where the 
stream of smoke hit the tongue or adja- 
cent to the cud, it is thought that tobacco 
played an etiologic role. 


SUMMARY 


Cancer of the tongue is a formidable 
disease. Prior to the use of radium, a 
fair percentage of cures was obtained sur- 
gically in selected cases. The use of 
radium is now considered the best method 
of attacking the primary lesion. 

The author’s technic consists of three 
parts: 1. The surface application of 
about 500 me. of radon in a silver applicator 
(or cobalt 60 in equal strength) over different 
sections of the periphery of the tumor. 
One or two areas are treated for five 
minutes daily until about 6,000 gamma r 
have been delivered to the surface of the 
growth. 2. The implantation of gold 
(or lead) radon seeds, each having a 
strength of 0.5 mc., throughout the base 
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of the tumor. 3. The bombardment of 
the lymph-node bearing area, or of palpa- 
ble lymph nodes if present, at a distance 
of 2 to 6 cm. with a radon applicator cop. 
taining from 500 to 1,000 me. daily untij 
at least 5,000 gamma r have been given, 
If palpable nodes persist, a block dis. 
section on the side of the nodes is performed, 

One hundred cases of cancer of the 
tongue are reported. Nineteen cases were 
considered indeterminate. Of the 81 de- 
terminate cases, 31 were considered “fa. 
vorable cases’’ and 50 ‘‘unfavorable cases.” 
Of the favorable group 20, or 64.5 per 
cent were alive and free of disease after 
five years. Of the unfavorable group, 
5 (10 per cent) were cured. The per- 
centage of cures in determinate cases was 
30.9 per cent and the absolute cure rate, 
based on all cases whether treated or 
not, was 25 per cent. 

In the entire series of 100 cases, 36 were 
classified as favorable. Three of these pa- 
tients were not treated, 1 died of hemor- 
rhage, 1 was lost to follow-up, and 1 died of 
other disease. In the 30 remaining cases, 
the primary growth was completely de- 
stroyed in 25, or 83.3 per cent. 


59 East Madison St. 
Chicago 3, IIl. 
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RADIUM TREATMENT OF CANCER OF TONGUE 


SUMMARIO IN INTERLINGUA 
Cancere del Lingua 


Cancere del lingua es un morbo formid- 
abile. Ante le uso de radium, un certe 
procentage de curationes esseva effectuate 
chirurgicamente. Le uso de radium es 
hodie considerate como le melior methodo 
pro attaccar le lesion primari. 

Le technica del autor consiste de tres 
partes: (1) Le application superficial de 
circa 500 me de radon in un applicator de 
argento (0 cobalt 60 del mesme fortia) 
in diferente sectiones del peripheria del 
tumor. Uno duo areas es tractate durante 
cinque minutas per die, usque circa 6.000 
gamma r ha essite applicate al superficie 
del crescentia. (2) Le implantation de 
implantas de radon de auro (o plumbo), 
con fortias de 0,5 me cata un, a transverso 
lebase del tumor. (3) Le bombardamento 
de areas que porta nodos lymphatic, o de 
palpabile nodos lymphatic si tales es 
presente, ab un distantia de 2 a 6 cm per 
medio de un applicator de radon continente 
inter 500 e 1.000 me. Iste application es 
eflectuate diurnemente usque al minus 
5.000 gamma r ha essite administrate. Si 
nodos palpabile persiste, un dissection a 


bloco es executate al latere del nodos. 

Es reportate 100 casos de cancere del 
lingua. Dece-nove esseva considerate 
como indeterminate. De istos, 16 habeva 
nulle tractamento o le tractamento esseva 
interrumpite; duo patientes moriva ab 
altere causas; e le ultime escappava al 
observation consecutori. Ex le total de 
81 casos determinate, 31 esseva considerate 
como ‘‘casos favorabile’’ e 50 como ‘“‘casos 
infavorabile.”” Ex le gruppo favorabile, 
20 (i.e. 64,5 pro cento) viveva e esseva 
libere de morbo cinque annos plus tarde. 
Ex le gruppo infavorabile, 5 (i.e. 10 pro 
cento) esseva curate. Le procentage de 
curas in casos indeterminate esseva 30,9. 
Le procentage absolute de curas, basate 
super omne casos amontava a 25. 

Ex le total del 100 casos del serie integre, 
36 esseva classificate como favorabile. 
Tres remaneva sin tractamento; 1 moriva 
ab hemorrhagia; 1 escappava al observation 
consecutori; e 1 moriva ab un altere causa. 
Inter le remanente 30 casos, le crescentia 
primari esseva destruite completemente 
in 25 (i.e. 83,3 pro cento). 


TA 








Primary Pulmonary Eosinophilic Granuloma 


NORMAN L. ARNETT, M.D.,? and CAPT. DALE M. SCHULZ, MC, USAR: 


OSINOPHILIC granuloma of the lung 
E without other visceral or skeletal in- 
volvement was first described by Farinacci, 
Jeffrey, and Lackey (3), who presented 2 
cases in 1951. In 1954, Mazzitello (7) 
reported 2 cases with similar findings. 
Recently single cases have been published 





Fig. 1. 
Fig. 2. 


Case I: 


by Grant and Ginsberg (4) and Virshup 
and Goldman (8). Five additional ex- 
amples are now presented, bringing the 
total to 11 and lending support to the con- 
cept of primary pulmonary eosinophilic 
granuloma as a distinct entity. 


CASE REPORTS 
Case I: A 26-year-old white male was admitted 
on May 18, 1953, complaining of a chronic productive 
cough and a weight loss of 10 pounds in the past 
three months. Physical examination was non- 
contributory. Laboratory studies showed a 9 per 


cent eosinophilia. Skin tests with histoplasmin and 
coccidioidin were negative, but a tuberculin test 
(PPD #1) was positive. 





Roentgen Examination: The admission chest film 
demonstrated an extensive bilateral nodular paren- 
chymal infiltration and a diffuse  interstitig 
fibrosis with a honeycombed appearance Suggesting 
lobular emphysema (Fig. 1). The nodules were 


largely concentrated in the upper lobes and varied 
from 2 mm. to 1.5 cm. in diameter. 
Five months of antituberculosis therapy with bed 





Case I: Extensive nodular parenchymal infiltration superimposed on interstitial fibrosis. 
Two years later, fibrosis has increased and nodular infiltration decreased. 


rest, streptomycin, PAS, and INH produced no vis- 
ible change in the roentgen appearance of the chest 
lesions. On Oct. 9, 1953, a wedge of tissue was taken 
fron the right upper lobe and submitted for patho- 
logic study. 

Pathologic Examination: The pleural and cut 
surfaces of the operative specimen were studded 
with gray nodules 2 to 5 mm. in diameter. Micro- 
scopically these consistely of closed packed histio- 
cytes which obliterated the pulmonary architecture 
centrally and infiltrated remaining alveolar walls 
peripherally. Eosinophils were scattered irregularly 
throughout the nodules and occasional lymphocytes 
were formed at their edges. In the larger ones the 
centers were replaced by ragged, stellate defects 
containing a few cells and precipitated protem 
(Fig. 3). Uninvolved alveoli were filled with macro- 
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hages containing brown pigment granules. Some 
y 2 “2 ~ . 

inns showed non-specific fibrosis of the alveolar 


walls with eosinophilic infiltration. Diagnosis: 
Eosinophilic granul ma. ; 

Spontaneous regression followed surgery, leaving 

est film 4 chronic fibrosis with a superimposed fine, ill- 

paren. defined, linear infiltration. Follow-up roentgeno- 

srams to March 1955 showed no change in this ap- 


erstitial ‘ a ene = Oe ae 
gesting pearance (Fig. 2). Repeated skeletal eys have 
S were failed to demonstrate extrapulmonary lesions. 
Varied ; 
Case II: A 23-year-old white male was admitted 
$ ™ % € ~ . % 3 
ith bed to the hospital on March 2, 1954, with a dry, hack 


ing cough of six months duration. Physical examina- 
tion revealed auscultatory wheezes over the left 
jung. Laboratory data included a white blood cell 
count of 8,650, with 8 per cent peripheral eosino- 
philia. Skin tests for tuberculosis were negative 
(PPD #1 and 2); histoplasmin tests were strongly 
positive, and coccidioidin tests negative. 

Roentgen Examination: Chest films had been ob- 
tained in 1953 and in January 1954. The former 
were negative; the latter showed soft, nodular in- 
Bo fltrations in both lungs. Admission roentgeno- 

: grams revealed no subsequent change in appearance 
a or extent of involvement (Fig. 4). 
A left scalene node biopsy was done on April 8, 


Pea es. Ce ee April 2: Fig. 3. Case I: Well defined nodular infiltration 
1954, with normal histologic findings. On April 23, hathocytes aad ecclanpiilia. Yc. 38 





om 


y 


a left thoracotomy was performed and a wedge of 
tissue from the left upper lobe was obtained for 
examination. The entire surface of the lung was thelium. In some fields there was extensive inter- 
found to be covered with nodules averaging 0.5 cm. stitial fibrosis. In several places these areas of 
in diameter. chronic pneumonitis blended into fairly discrete 

Pathologic Examination: Microscopically most of _ nodular accumulations of histiocytes mixed with 
the alveolar walls were thickened and infiltrated by patchy deposits of eosinophils. Macrophages in 
histiocytes and a few eosinophils (Fig. 6). The air uninvolved alveoli contained brown pigment gran- 
spaces were irregular and lined by cuboidal epi- ules. Diagnosis: Eosinophilic granuloma. 








0 Vis- 
chest 
taken 
atho- 


1 cut 
dded 
licro- 
istio- 
cture 
walls 
larly 
cytes 
3 the 
fects 
tein 
\cro- 








alley 






Mig. 4. Case II: Diffuse bilateral infiltration with very small nodules; the left lung is more markedly involved 
7 : and pleural reaction is evident. 
5. Case IT: Following irradiation to lungs; almost complete clearing of infiltration but no change in fibrosis. 
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Fig. 6. 
by infiltrating histiocytes and eosinephils. 


Case II: Diffuse thickening of alveolar walls 
Alveoli are 
lined by cuboidal epithelium. Xc. 115 

A course of irradiation to both lung fields was 
instituted on June 13. A total of 1,000 r was deliv- 
ered to the mid-plane of each lung in eighteen days. 
A follow-up chest film on August 30 demonstrated 
almost complete clearing of the nodular elements 
(Fig. 5). A fine fibrotic-appearing residual reaction 
was noted, particularly prominent in the left lung. 
Skeletal survey roentgenograms revealed no body 
lesions. The cough cleared completely and the 
patient was discharged. 


Case III: A 27-year-old white male was ad- 
mitted on June 7, 1954, with the diagnosis of pul- 
monary infiltration of unknown etiology. Tubercu- 
losis was strongly considered, since skin testing pro- 
duced a 2+ reaction to tuberculin (PPD #1). Skin 
tests with histoplasmin and coccidioidin were nega- 
tive. Physical examination was non-contributory. 

Roentgen Examination: Chest roentgenograms on 
admission showed diffuse, linear, nodular granulo- 
matous infiltrations throughout both lungs and 
prominent hilar shadows, without definite lymph- 
adenopathy. Follow-up chest films at two-week 
intervals from admission in June until Aug. 20 re- 
vealed no change in this appearance. Skeletal sur- 
vey failed to demonstrate any lesions outside the 
lungs. 

On June 24, 1954, a thoracotomy was done and a 
wedge of the lower margin of the left upper lobe 
was removed for pathologic examination. 

Pathologic Examination: The predominant micro- 


Fig. 7. Case III: Diffuse, nodular, granulomatons 
infiltration of both lungs; prominent hilar shadows 
suggesting adenopathy. 


scopic picture in all sections was a patchy chronic 
pneumonitis characterized by thickened, fibrotic 
alveolar walls heavily infiltrated by histiocytes and 
eosinophils. There were small, poorly defined areas 
in which the alveolar walls were obscured by solid 
masses of histiocytes and eosinophils, but well 
developed granulomas were not present. An unusual 
feature was the large number of lymphoid foci. 
Diagnosis: Eosinophilic granuloma. 

A course of cortisone was instituted over a twenty- 
five-day period. The roentgen findings remained 
unchanged. Irradiation was also without apparent 
effect (Fig. 7). At the time of the last examination 
there had been no chest symptoms in the past 
fourteen months. 


Case IV: A 35-year-old white male was admitted 
on July 26, 1955, complaining of a chronic non- 
productive cough of many months duration. Phys 
ical examination was entirely negative. Skin 
testing revealed a negative reaction to PPD #1 and 
#2 but a 4+ reaction to histoplasmin, and a 3+ 
reaction to coccidioidin. 

Roentgen Examination: Chest films demonstrated 
a fine infiltration in both lungs from apex to base 
(Fig. 8). Scattered on this reticulated background 
were many nodular lesions with soft, faint margins, 
varying in diameter from 2 mm. to | cm. 

On Aug. 12, a left thoracotomy was performed and 
a wedge biopsy of the left upper lobe was obtained. 
The left lung was diffusely infiltrated with small 
hard nodules, as well as a few areas of soft granulo- 
matous-like lesions. 

Pathologic Examination: ; 
marcated nodules made up of histiocytes, eosimo 
phils, and scattered lymphocytes obliterated the 
pulmonary pattern in some fields. Some of a 
larger aggregations showed a central cleft. A few 
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PULMONARY EOSINOPHILIC GRANULOMA 


Fig.8. Case IV: Routine chest film (asymptomatic) revealing coarse nodular infiltrates with ill-defined margins; 
no apparent fibrosis. 








Fig. 9. Case IV: Two months later the nodules have cleared but residual fibrosis is now clearly seen. 


f the nodules were surrounded by a zone of fibrosis 
containing well developed collagen bands. In other 
portions of the lung the alveoli were packed with 
macrophages filled with granules of orange-brown 
pigment. Diagnosis: Eosinophilic granuloma. 
Postoperative chest films on Sept. 9 demonstrated 
remarkable clearing of all nodules, but linear, 
fibrotic residuals persisted (Fig. 9). A skeletal sur- 
vey showed no extrapulmonary lesions. No therapy 
was instituted, and the patient was discharged to 
resume normal activity. Another follow-up chest 
film on Oct. 17, 1955, revealed a recurrence of the 
wft nodular lesions. The patient was still asymp- 
tomatic in June 1956. 


Case V: A 52-year-old white male was admitted 
om March 14, 1955, complaining of a chronic cough 
ior three months, with occasional episodes of 
iemoptysis. He had lost 15 pounds since January 
{955 and complained of easy fatigability. Physical 
‘amination was negative. A tuberculin skin test 
gave a 1+ reaction to PPD #1; histoplasmin and 
wecidioidin tests were negative. 

Roentgen Examination: The admission chest 
fentgenogram demonstrated a fine linear and soft 
nodular infiltration in the right apex and first an- 
(etor interspace. Serial films at monthly intervals 
lor 8 months showed no change, but in December 
“99 nodular infiltration was discovered in the left 
upper lobe. The nodules rapidly increased in size, 
and both lungs became involved from apex to base. 
At this time a diffuse, reticulated pattern appeared, 
Suggestive of interstitial fibrosis (Fig. 10). 

During the hospital course from admission until 
‘lung biopsy in January 1956, an active program of 





antituberculosis therapy was carried out with 
streptomycin, PAS, and INH. A right thoracotomy 
was done on Jan. 18, 1956, and lung tissue from the 
original area of involvement in the right upper lobe 
was obtained. Grossly, at time of surgery, there 
were many scattered yellowish nodules in the lung 
parenchyma, situated both superficially and deeply. 
These varied in diameter from a few millimeters to 
1.5 cm. and were firm and rubbery in consistency. 

Pathologic Examination: The section of lung ex- 
amined microscopically consisted almost entirely of 
a solid sheet of histiocytes with varying degrees of 
eosinophilic and lymphocytic infiltration (Fig. 11). 
Several small, ragged defects in the central part of 
the mass contained laked red blood cells and pre- 
cipitated protein. The lesion included a medium- 
sized blood vessel, the wall of which was thickened 
and partially hyalinized. Diagnosis: Eosinophilic 
granuloma. 

Follow-up examination on March 20, 1956, re- 
vealed no change in the pulmonary infiltrates. The 
patient, however, was asymptomatic and had re- 
gained all of the lost weight. 


DISCUSSION 
Clinically, an analysis of the 11 cases 
reported to date reveals the very benign 
nature of primary pulmonary eosinophilic 
granuloma. The onset is insidious and 


the course of the disease is marked by slow 


progression, followed by regression or pro- 
The 


longed periods of no clinical change. 








Fig. 10. 


most frequent presenting symptom was a 
chronic cough, observed in 8 of the 11 
cases. This was often mildly productive 
and, in 1 instance, was accompanied by 
hemoptysis. A minimal to moderate 
weight loss was reported by 4 patients, 
with a rapid return to normal following 
short periods of bed rest or restricted 
activity. Fatigue, accompanied by loss 
of weight, was a complaint in 3 cases, and 
in 3 there was a low-grade febrile reaction, 
which may have been related to incidental 
and unrelated infections. Certainly the 
disease is not characterized by fever. 
Four of the 11 cases were discovered acci- 
dentally during the course of routine 
chest radiography in the absence of symp- 
toms. The skin reaction was positive to 
tuberculin in 7 of the 11 patients. Four 
of this group received intensive antituber- 
culosis therapy before lung biopsy re- 
vealed eosinophilic granuloma. A _ posi- 
tive reaction to histoplasmin was observed 
in 4 cases and to coccidioidin in 3 instances. 
Skin testing would seem to be of value 
only if all reactions are negative, but the 
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Case V: Very soft granulomatous nodules in both lungs with associated linear fibrosis more marked on 

left. Old calcific complex on right. (Case 
Fig. 11. Case V: High magnification (Xc. 475) of pulmonary nodule, showing closely packed histiocytes (in- 
dented nuclei) with scattered eosinophils (dark, bilobed nuclei). 
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The roentgen findings are much the same § prod 
in all cases, consisting of a generalized, § tissu 
disseminated, nodular, granulomatous in- § to 
filtration in both lung fields. The nod- § nega 
ules had a soft quality with ill-defined, § lung 
hazy margins that faded into normal § posit 
parenchyma. Thesize varied widely, from } iiltra 
barely visible nodules to large 1.5-cm. le J chan 
sions. Almost without exception, there § area 
was a reticulated background of diffuse in- Jf athy 
terstitial fibrosis, with localized radiolucent § seen 
areas of emphysema. This pattern was § plasi 
most persistent and remained long after J ber 
the softer components had resolved. Fol § cxan 
low-up chest roentgenograms two years pul 
after the initial films still showed fibrosis § ise 
and emphysema. No skeletal or other ex- § tot; 
trapulmonary lesions have yet been demon- diffe 
strated in the follow-up of the 11 patients. poly 

Two distinct histologic features were @ syn 
observed: (a) nodular infiltrations of his- @ radi 
tiocytes and eosinophils together with small Lett 
numbers of other chronic inflammatory dise 
cells (Fig. 3), and (0) a diffuse thickeming 
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sfalveolar walls by fibrosis and cellular in- 
fitration (Fig. 6). The second change is 
so different from that seen in any chronic 
interstitial pneumonitis except that the in- 
fitrating cells are largely histiocytes and 
esinophils, with a striking absence of 
plasma cells. These two tissue reactions 
are reflected in the roentgenograms, which 
show both nodular lesions and a reticu- 
lated background. 

The 5 cases presented here showed the 
two types of change in varying degrees of 
prominence, the picture in any individual 
instance probably depending somewhat 
upon the stage of the disease. In 3 of the 
5 eases there was an unusual amount of 
pigment closely associated with the lesions. 
Other authors also have commented on 
the presence of pigment-laden macrophages 
(5,8). Although brown-pigment granules 
are frequently seen in alveolar macro- 
phages, the concentration in these cases 
(Cases I, II and IV) was such as to stimu- 
late speculation as to a possible etiologic 
role. 

Differential diagnosis requires considera- 
tion of all disease processes which might 
produce a granulomatous reaction in lung 
tissue. Tuberculosis is extremely difficult 
to excude and, in the face of repeated 
negative cultures and gastric washings, 
lung biopsy should not be delayed as a 
positive method of diagnosis. Sarcoid ‘in- 
filtration usually follows the lymphatic 
channels in the lung and produces larger 
areas of granulomatous reaction. Adenop- 
athy is prominent in sarcoidosis and is not 
xen in eosinophilic granuloma. Histo- 
plasmosis and coccidioidomycosis can often 
be ruled out by skin testing and sputum 
examinations, but occasionally here, too, 
pulmonary biopsy is necessary. Other 
diseases mentioned for completeness but 
tot generally constituting a problem in the 
differential diagnosis are pneumoconiosis, 
polyarteritis nodosa, scleroderma, Léffler’s 
yndrome, and Hodgkin’s disease. The 


‘adiographic appearance of the lungs in 
letterer-Siwe and Hand-Schiiller-Christian 
disease is identical with primary pulmo- 
lary eosinophilic granuloma. 


Only the 
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absence of extrapulmonary involvement 
differentiates the conditions radiographi- 
cally. 

Treatment of eosinophilic granuloma in- 
volving only the lung is not standardized, 
both because of lack of experience with this 
entity and the variety of responses exhib- 
ited. The reported success of antibiotic 
therapy in Letterer-Siwe disease by Aron- 
son (1) and Bierman (2) has not been du- 
plicated in primary pulmonary eosinophilic 
granuloma. Intensive courses of strepto- 
mycin were given in 4 cases without change 
in the roentgen appearance of the lungs. 
Penicillin, Aureomycin, erythromycin and 
Chloromycetin have been used without 
convincing evidence of influence on the 
course of the disease. Cortisone and 
ACTH have been thought to hasten resolu- 
tion of nodular components, but in one of 
the present series no improvement resulted. 

Irradiation of the lung parenchyma was 
given a trial in Cases II and III, with the 
method described by Lackey et al. (5). 
An average of 1,000 r was delivered in 
eighteen days to the mid-plane of each 
lung through opposing anterior and pcste- 
rior ports. In Case II there was clearing 
for a month following irradiation, but in 
Case III no change occurred. It was 
planned to irradiate Case IV in a similar 
manner, but rapid spontaneous regression 
precluded institution of any form of spe- 
cific therapy. This case serves to cast se- 
rious doubt on the need for any therapeu- 
tic measures other than restricted activity. 
It would seem logical that many of the 
11 cases may have undergone spontaneous 
regression coincidental with treatment. 
Whether or not the primary lesion was 
treated, there has been no alteration in the 
eventual chronic fibrosis which has de- 
veloped in all cases. 

Because of the microscopic similarity 
between the lesions of primary pulmonary 
eosinophilic granuloma and those of eosin- 
ophilic granuloma of bone, it has been 
assumed that the two are different manifes- 
tations of the same disease process (8). 
This is particularly striking when both 
sites are involved in the same patient (6). 
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On the other hand, in none of the 11 re- 
ported cases of primary pulmonary eosino- 
philic granuloma have bone lesions de- 
veloped to date. For this reason, it is felt 
that the condition should be considered as 
a separate nosologic entity until the rela- 
tionships between eosinophilic granulomas 
and the various reticulo-endothelioses have 
been clarified. 


SUMMARY 


1. Five cases of primary pulmonary 
eosinophilic granuloma are presented, 
bringing to 11 the number of such cases in 
the literature. 

2. The clinical course is benign. Pre- 
senting complaints are chiefly chronic 
cough, weight loss, fatigue, and low-grade 
fever. No specific therapy has been suc- 
cessful, although antibiotics, steroids, and 
irradiation have been given trials. The 
need for therapeutic measures appears 
questionable. 

3. The radiographic appearance is that 
of a bilateral disseminated process of 
hematogenous-type spread, with granu- 
lomatous, nodular infiltration. The infil- 
trates are superimposed on a background 
of interstitial fibrosis and lobular emphy- 
sema. 

4. The 


radiographic appearance re- 
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flects two distinct tissue reactions: (a) nod. 
ular infiltrates composed largely of histio. 
cytes and eosinophils, and (b) a diffuse jn. 
terstitial pneumonitis with fibrosis. 

5. Since no skeletal or visceral lesions 
have developed in any of the 11 reported 
cases of primary pulmonary eosinophilic 
granuloma, it is suggested that this cop. 
dition be considered a separate disease 
entity. 

9961 Sierra Ave., 
Fontana, Calif. 
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SUMMARIO IN INTERLINGUA 


Primari Granuloma Eosinophilic Pulmonar 


Es reportate cinque casos de granuloma 
eosinophilic afficiente solmente le pul- 
mones. Assi le total de tal casos in le 
litteratura cresce a 11. Clinicamente iste 
lesiones seque un curso benigne. Le prime 
gravamines include tusse chronic, perdita 
de peso, fatiga, e basse grados de febre 
que es a vices attribuite a causas non- 
relationate. 

Le tableau roentgenographic presenta un 
processo disseminate bilateral con diffu- 
sion del typo hematogene, con infiltration 
nodular granulomatose imponite super 


un fundo de fibrosis interstitial e emphy- 
sema lobular. 


Iste tableau roentgenologic 





reflecte duo distincte reactiones histologic: 
(1) Infiltratos nodular componite in grande 
mesura de histiocytos e eosinophilos e (2) 
diffuse pneumonitis interstitial con fibrosis. 

Le tractamento non es standardisate. 
Il es possibile que nulle therapia es fe 
quirite a parte le restriction del activitate. 
Un del patientes del autor se restabliva con 
iste regime. 

Viste que lesiones extrapulmonar non 
superveniva in ulle del 11 reportate casos 
de primari granuloma eosinophilic pul- 
monar, le opinion es exprimite que il se 
tracta hic possibilemente de un distincte 
entitate pathologic. 
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First Impressions of Therapy with Cesium 137' 
FRANCISCO COMAS, M.D., and MARSHALL BRUCER, M.D. 


ARLY IN 1955 a kilocurie cesium-137 
E teletherapy machine was installed in 
the Medical Division of the Oak Ridge 
Institute of Nuclear Studies. After much 
preliminary physical work involving radia- 
tin protection surveys and isodose plot- 


| ting, the machine was made available for 


limited clinical trial. The present report 
deals with the early clinical impressions 
obtained in treating 11 patients. 

Structural and physical particulars of 
this teletherapy device have been pub- 
lished elsewhere (1). Only a few remarks 
will be made here on some points bearing 
directly on its clinical application. 


THE MACHIN 


The machine consists essentially of a 
shielded 1,500-curie cesium-137 source that 
iscapable of movement in four directions— 
tilt, vertical, horizontal, and circular (Fig. 
1). By means of a rather complex mechan- 
ical and electronic set-up, these movements 
can be co-ordinated to achieve a wide 
variety of rotational patterns. Up to the 
present time, clinical use has been made 
oily of arcs of rotation and of conical 
rotation; much further study of radiation 
distribution in the phantom is required 
before full advantage can be taken of the 
versatility of movement inherent in the 
machine. 

The collimating system is a telescopic 
atrangement that, for stationary therapy, 
allows very short collimator-skin distances 
aid a small penumbra area, with great 
tase in positioning of the patient. In 
rotational therapy, however, one can sel- 
dom allow a gap of less than 10 to 15 cm. 
between the face of the collimator and the 
body region being irradiated; this limita- 
tion is due to the irregular shape of the 
tuman body and the size of the treatment 
lable. Most patients were treated with a 


pectin 





Fig. 1. 


The automatic controlled-pattern cesium-137 
teletherapy machine. 


distance of 29 cm. between the collimator 
and the center of rotation, and a distance 
of 60 cm. between the source and the center 
of rotation. The collimator is roughly 
circular (a 12-sided polygon). To obtain 
rectangular fields, a lead insert can be 
fitted into it to define any field shape to a 
maximum diameter of 12 cm. at a distance 
of 60 cm. from the source to the center of 
rotation. 

With the present output of 15 r per 
minute at 60 cm., the daily irradiation 
time amounts to about fifteen to twenty 
minutes. It is imperative that the patient 
remain absolutely still during treatment. 
This requirement presents a problem. We 
have elected to treat all patients in a re- 
clining position, which is easier to maintain 
and is more comfortable. For this reason 
no 360° circular rotation has been done. 


Rg the Medical Division, Oak Ridge Institute of Nuclear Studies, under contract with the U. S. Atomic 
uergy Commission, Oak Ridge, Tenn. 


Accepted for publication in January 1957. 
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(The maximum vertical arc the machine 
can perform is 220°.) With the patient in 
the upright position, and with the machine 
traveling in a horizontal plane, one could 
do a complete rotation; but we have not 
yet found a satisfactory trunk and head 
rest that will secure the patient firmly in 
place without resorting to large collimator- 
skin distances and thereby increasing the 
penumbra. 


CESIUM -137 
Field size « 5 cm diameter 
100 














LiS% | 


10% 


A - 5% B 





Fig. 2. A. Measured isodose curves for a single portal with the cesium-137 machine. B. 
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tissue is unnecessarily irradiated, with the 
danger of late radiation damage. 


TISSUE REACTIONS 


The skin dose with the cesium-137 
machine was well within tolerable limits 
a tumor-skin ratio of between 1.5 and 90 
being usually obtained in rotation. The 
skin reaction consisted of a rather faint 
erythema, which passed insensibly to an 


Cs!37 

180° orc rotation 

Center of rotation = iO cm deep 
FSO = 50 cm 

Field size = 6 cm diameter 





Isodose 


lines computed for the patient. 


THE PENUMBRA 


The relatively large size of the cesium- 
137 source (3 cm. in diameter) explains 
why the penumbra is of such significance. 
It is a great obstacle to concentration of 
the radiation of a moving source to a 
limited volume of tissue. When the ra- 
diation distribution was plotted inside a 
water phantom, with any kind of rota- 
tional pattern, the isodose lines were 
widely spaced. The same thing must 
occur inside the body (Fig. 2). The 
result is that a significant amount of non- 
tumor tissue is irradiated and the integral 
dose is high. Although this may not be of 
great significance in tumors of unknown 
size and shape, it is undesirable when the 
volume to be irradiated is definitely known. 
Thus it may be unwise to irradiate pitui- 
tary adenomas, since a great deal of brain 





irregular pigmentation before becoming 
pronounced. Under identical conditions, 
one could expect a more intense reaction 
with 250 kvp. The cesium-137 reactions 
were very similar to those observed with 
cobalt 60 except that in the latter case the 
reaction usually occurs later. With cesium 
137 the erythema was usually observed 
when the skin dose was around 2,000 r, m 
about the third or fourth week of treat- 
ment. 

A radio-epidermitis developed in the 
vulvar region of a patient who had car- 
cinoma of the cervix with vulvar metas 
tasis, when the skin of the suprapubic 
region still showed no signs of radiation 
reaction (Fig. 3). In another patient, 
epilation of the scalp occurred during the 
third week of a treatment schedule with 
dosages at about 1,500 r. Under similar 
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conditions, with 250 kvp we would have 
expected this at a lower dose, and with 
cobalt 60 at about the same dose. The 
mucosal reactions in the mouth and 
harynx of another patient were the typical 
radio-epithelitis, not different in timing, 
intensity, and character from the reactions 
with 250-kvp or cobalt therapy. 


THE PATIENTS 


The 11 patients included 2 with adenoma 
of the pituitary and 1 each with epidermoid 
carcinoma of the middle ear, recurrent 
epidermoid carcinoma of the nasopharynx, 
carcinoma of the cervix (Stage IV), car- 
cinoma of the ovary, single spinal metas- 
tasis from carcinoma of the breast, car- 
cinoma of the prostate, recurrent medullo- 
blastoma of the cerebellum, multiple mye- 
loma, and metastatic osteogenic sarcoma. 
The last patient admittedly was not suit- 
able for any sort of radiation therapy; 
she was treated in a half-hearted attempt 
to relieve her intense pain and a desire to 
study the intensity of the skin and esophag- 
eal reactions. The patient with car- 
cinoma of the prostate was in an advanced 
stage of the disease and was not responding 
tohormonal treatment. 

As may be surmised, no effort was made 
to select patients on the basis of probable 
radiocurability; the only criteria for ac- 
cepting them were that the tumor should 
be radiation-treatable and, except in the 
pelvie cases, not too large. In this latter 
group the whole pelvis was irradiated by 
means of at least two opposing rotational 
fields, 

Since less than one year has elapsed since 
these patients completed treatment, it is 
manifestly too early to appraise results in 
terms of final survival. When the dose was 
uflicient, the patients responded with a 
tormal disappearance of the tumor or im- 
provement of symptoms, or both, much as 


vould be expected from our experience with 
cobalt 60. 


TREATMENT TECHNIC 


The successive steps in treatment plan- 
ung were as follows: 
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e 3 





Fig. 3. Skin reactions following irradiation through 
a perineal port, with the cesium-137 machine. 


1. Locating and mapping the estimated 
boundaries of the tumor. 

2. Determining whether rotation ther- 
apy offered any advantage over stationary 
therapy. 

3. If rotation therapy was elected, de- 
ciding (on very poor evidence) whether 
250 kvp roentgen rays, Cs!*’, or Co would 
best irradiate the tumor. 

4. Obtaining the contour of the body 
region to be treated, with the patient lying 
in the proper treatment position. This was 
done with a thick lead strip. The outline 
was transferred to a sheet of tracing paper 
and, with the help of the physical findings, 
roentgenograms, clues given by the clinical 
symptoms, and a certain amount of guess- 
work, the tumor was drawn on it. 

5. Deciding the center of rotation. In 
arc and conical technics, the center of 
rotation is never the center of the tumor 
but always lies deeper in the body. By ex- 
perience one can locate this point fairly 
well, although it is more satisfactory to plot 
a complete radiation distribution. We 
have done this on every patient, using 
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Braestrup’s method for arc rotation and 
direct measurements with x-ray films and 
densitometer for conical rotation. Both 
methods are, however, time-consuming and 
once it is known how the radiation is dis- 
tributed for a certain rotational pattern, it 
is quite unnecessary to make a new plot for 
each patient unless the body shapes are 
significantly different. Furthermore, the 
differential absorption for bone, lungs, and 
soft tissues makes many of these computa- 
tions rather more theoretical than real. 
Even with a gamma-ray energy of 0.66 
MEV, the absorption in bone is signifi- 
cantly higher than in soft tissue if we think 
in terms of energy absorption per tissue 
volume instead of energy absorption per 
gram of material. 

6. Marking the vertical cutaneous pro- 
jection of the center of rotation on the skin. 
This is the only reference point needed, as- 
suming that the patient’s positioning can be 
duplicated daily. 

7. Positioning the patient on the table, 
which is raised until the center of rotation 
of the machine coincides with the mark on 
the skin. The center of rotation is a fixed 
point in space that, for ease in positioning, 
is indicated by the superimposition of two 
pencil-thin beams of light and cross hairs 
coming from light projectors attached to 
the walls of the treatment room. 

8. Raising the table the number of cen- 
timeters between the skin and the depth 
at which the center of rotation should lie, as 
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measured in the body contour diagram 

9. Starting the treatment. 

Although the planning of the treatmen; 
for a new patient required considerabk 
time and work, no more was needed thay 
with any other kind of tumor localization 
The actual positioning from day to day was 
simple and easy. 


SUMMARY 


Some features of a cesium 137 rotating 
teletherapy machine are described. Atten- 
tion is called to the fact that with the large 
source diameter there is an extensive 
penumbra area that limits the “‘concentrat- 
ing’ effects of a moving source or a multi. 
portal arrangement. The early observa. 
tions concerning the clinical response oj 
tumors irradiated with simple arc and coni- 
cal rotation, and the normal tissue re- 
actions, indicate that this is a useful tool 
for clinical radiotherapy. Possibilities for 
complicated rotational patterns exist but 
need further exploration before their use- 
fulness can be ascertained. Comparing 
Co® and Cs'*’ radiation, we have not 
observed any appreciable difference in 
local and systemic reactions. 

Oak Ridge Institute of Nuclear Studies, Inc., 


P. O. Box 117, 
Oak Ridge, Tenn. 
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SUMMARIO IN INTERLINGUA 
Prime Impressiones del Therapia a Cesium'” 


Es presentate un reporto preliminari de 
11 patientes tractate in 1955 con un ma- 
china teletherapeutic a un kilocurie de 
cesium'* al Division Medical del Instituto 
Oak Ridge pro Studios Nucleari. 

Iste observationes preliminari in re le 
responsa clinic de tumores irradiate per 
technicas a arco simple e a rotation conic 
indica que il se tracta hic de un utile in- 
strumento radiotherapeutic. Le possi- 
bilitate de complexe arrangiamentos ro- 


tational existe sed require explorationer 
additional ante que lor utilitate pote esses 
asserite. ‘ 

Le reactiones del pelle a cesium™ esseva 
similissime al reactiones trovate con > 
balt™, excepte que in le caso de cesium™ 
le reactiones occurreva usualmente plus 
tosto, con un erythema manifestante se 
quando le dose cutanee attingeva circa 
2.000 r post approximativemente tres © 
quatro septimanas de tractamento. Le 
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ractiones systemic esseva comparabile. 
Quando le dose esseva sufficientemente 
forte, le patientes respondeva con le dis- 
parition del tumor o le melioration del 
ymptomas o ambes, plus o minus exacte- 
mente como lo que esserea a expectar in le 
yso de cobalt™. 

Ben que le planation del tractamento de 
un nove patiente requireva un considerabile 
periodo de tempore e un considerabile 
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quantitate de labor, iste requirimentos 
non excedeva illos de omne altere genere 
de localisation de tumor. Le labor practic 
del positionamento ab un die al altere 
esseva simple e facile. 

Es signalate que le large diametro al 
fonte de iste machina resulta in un extense 
area penumbric que restringe le effectos 
“concentratori’’ de un fonte in motion o 
de un arrangiamento multiportal. 









Operative Cholangiography’ 


W. C. MacCARTY, JR., M.D.,? 


| D erm THE YEARS 1950 to 1955 inclu- 
sive, 180 operative cholangiograms 
were obtained by the surgical staff and 
interpreted by the radiological staff of the 
Mary Hitchcock Memorial Hospital. It is 
hoped that a careful review of our experi- 
ence may lead to a better understanding 
of the value of this procedure. 

Operative cholangiography was first de- 
scribed in 1932 by Mirizzi (6) of Argentina, 
who reported his personal experience with 
91 patients. Largely because of the low- 
power portable x-ray equipment used and 
the relatively poor quality of the films, 
this method received little attention for 
ten to fifteen years. Recently there have 
been many reports on the value of routine 
cholangiography during cholecystectomy 
(1, 3, 5). The great majority of these 
have appeared in surgical journals. There 
has been a complete lack of papers on this 
subject in the American radiological litera- 
ture in the past five years (5). 

The question as to the selection of 
patients for operative cholangiography 
has met with varying answers. Some feel 
that it should be a routine procedure in all 
gallbladder surgery (2). Others believe 
that it should be reserved for cases in 
which indications for common duct ex- 
ploration are borderline, or for the poor- 
risk patient. Some use it in every case 
of biliary surgery in which the common 
duct is explored, for a pre-exploration 
“map” and a post-exploration check (1). 

Johnston, Waugh, and Good (4) believe 
that operative cholangiography must be- 
come more accurate than it is today before 
it can replace common duct exploration by 
experienced surgeons or become a routine 
procedure in biliary surgery. They report 
an incidence of 8 per cent residual common 
duct stones demonstrated by postoperative 
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Immediate post-exploration film. There are 
two small stones in the distal common duct. 


Fig. 1. 


cholangiography, a figure which compares 
favorably with the findings of those 
who advocate operative cholangiography. 
These same authors emphasize that small 
stones embedded in crypts or ulcerations 
close to the ampulla of Vater and in the 
hepatic ducts are most easily overlooked. 

Norman (8) reported an incidence of 
hepatic duct stones of 24 per cent in 19 
choledochostomies. The left duct was 
implicated slightly more often than the 
two right ducts combined. There were, 
however, 13 cases in his series in which 
stones were demonstrated in the relatively 
inaccessible right dorsocaudal duct. Stones 
in the hepatic radicles manifest themselves 
less frequently as negative shadows than 


1 From the Mary Hitchcock Memorial Hospital, Hanover, N. H. Accepted for publication in March 1957. 
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asabsence of filling when the other hepatic 
ducts are well visualized. Many surgeons 
believe that stones of the type which 
descend from the hepatic radicles a few 
days postoperatively make up a good 
percentage of retained stones. There is 
therefore a need for visualization of the 





Fig. 2. Congenital anomaly. The cystic duct stump 
ean be seen entering the right hepatic duct 


entire biliary tree if the incidence of re- 
tained stones is to be lowered by operative 
cholangiography. 

The objectives of operative cholangiog- 
raphy are fourfold: first, to avoid un- 
necessary common duct surgery, particu- 
larly in the poor-risk patient; second, to 
check the ducts after choledochostomy, 
before closing the abdomen (Fig. 1); third, 
to serve as a pre-exploration map to reveal 
congenital anomalies in the duct system 
(Fig. 2); fourth, to detect residual stones, 
cystic duct stumps, and pancreatic duct 
abnormalities in patients undergoing an 
exploration for postcholecystectomy bile- 
duct symptoms (Fig. 3). 

At the Mary Hitchcock Memorial Hos- 
pital there was a steady increase in the num- 
ber of patients surgically treated for gall- 
bladder disease during the years 1950 to 
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Fig. 3. Post-cholecystectomy syndrome with cystic 
duct stump demonstrated on operative cholangiogram. 
The stump was dissected and found to contain a 0.3-cm. 
stone. 


1955 inclusive. The incidence of operative 
cholangiography, however, has increased 
out of proportion to this upward trend in 
gallbladder surgery (Table I). For this, 
several factors may be held accountable. 
The purchase of a portable Bucky dia- 
phragm and a 100-ma portable radiographic 
machine, proper positioning of the cassette 
under the patient, and cooperation with 
the anesthetist in obtaining apnea during 
the exposure have made possible superior 
roentgenograms with less delay and effort. 











TABLE I: INCREASING INCIDENCE Oi OPERATIVE 
CHOLANGIOGRAPHY 
No. of 
Gall- Operative Per cent of 
bladder Cholangio- Total having 

Year Operations grams Cholangiography 
1955 92 50 54 
1954 103 67 65 
1953 105 40 38 
1952 59 5 8 
1951 42 3 z 

5 21 


1950 71 1: 


Table II is an analysis of 180 examina- 
tions. The normal group, including 13 


patients who were explored in spite of 
normal cholangiographic findings, num- 
bered 110, comprising 61 per cent of the 
cholangiograms, 


series. Abnormal with 
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TaBLeE II: ANALysts oF 180 Examinations (1950-55) 


REE TE ERE freee ata 97 (54%) 
Negative films and explorations... . ; 13 (7%) 
Verified abnormals....... ff . 17 (9%) 
Unsatisfactory films. 37 (21%) 
Errors. .. ey . 16 (9%) 


surgical confirmation, represent only 
9 per cent of the total. More significant, 
and requiring further study, were the two 
groups with unsatisfactory examinations 
and with erroneous diagnoses, 21 and 9 
per cent, respectively. 

In order to evaluate our experience 
more closely, we have divided our series 
into three fairly equal groups covering the 
years 1950 to 1953, 1954, and 1955 (Table 
III). Careful analysis of these three 


TABLE III: ANALYSIS BY YEAR OF 180 EXAMINATIONS 


1950-53 1954 1955 

Total cholangiograms 63 67 50 
Normals 54% 61% 70% 
Unsatisfactory 29% 18% 14% 
Verified abnormals 3% 14% 12% 
Errors 14% 7% 4% 


periods reveals a gratifying trend. Our 
early experience with the examination 
yielded 29 per cent unsatisfactory examina- 
tions and 14 per cent errors, a total of 43 
percent. This high figure certainly would 
influence observers to question the value 
of the procedure. The number of opera- 
tive cholangiograms carried out in 1955 is 
comparable to that in the preceding two 
periods and shows a considerable improve- 
ment—only 14 per cent unsatisfactory 
examinations and 4 per cent errors, a 
total of 18 per cent. 

The incidence of unsatisfactory examina- 
tions as reported by others (Table IV) 
varies from 7 per cent to 48 per cent. 
This means little, however, in the absence, 
in some instances, of knowledge of the 
criteria on which the figures are based. In 
our experience four major factors contribute 
to unsatisfactory examinations (Table 
V). In this respect, also, improvement has 
come with added experience. It should be 
noted that on several occasions more than 
one reason was noted on a single study. 
In the 63 cases for the years 1950-53, 32 
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TABLE IV: NUMBER OF UNSATISFACTORY 


EXAMINATIONS AS REPORTED IN THE LITER 
PLUS THE PRESENT SERIES —— 
No. of No. unsatis 
ae examinations factory (% 
Mixter (7) 280. 20(7%) 
Hight and Lingley (3) 115 181% 
Douglass et al. (2)* 108 37 (331/,9 
Kantor et al. (5)* 171 82 (48%) - 
Mary Hitchcock Memorial 2 
Hospital 180 37 (21%) 


* Criteria stated. 


reasons could be assigned for unsatisfac. 
tory results. In 1954, when 67 operative 
cholangiograms were done, only 15 reasons 
were found, and in the 50 examinations in 
1955, the figure had fallen to 8. This 
steady improvement is as it should be. 
With care, improved technic, and co-opera- 
tion between the various departments 
involved, it seems reasonable to expect 
that the majority of the operative cholan- 
giograms should be technically satisfactory 
for interpretation. 


TABLE V: REASONS FOR UNSATISFACTORY 
CHOLANGIOGRAMS* 





1950-53 1954 


1955 
63 67 50 
exami- exami-  exami- 


nations nations nations 


1. Technical factors: 

exposure, posi- 

tioning, motion 10 3 0 
2. Superimposition of 

tubes, instru- 

ments, spine, 

barium 8 3 1 
3. Incomplete filling: 

technic of injec- 

tion, timing, cath- 

eter in duodenum 8 9 4 
4. Extravasation 6 0 3 


* In 15, more than one reason was present. 


The clinical records of the 37 cases with 
unsatisfactory operative cholangiograms 
were reviewed. In 8 instances the examl- 
nation was performed through a T-tube 
after the common duct had been explored. 
None of these patients were re-explored or 
re-examined and the follow-up was normal. 
The remaining 29 were examined prior to 
possible common duct exploration; in 10 
of these exploration was subsequently 
done, showing normal ducts in 9 and stones 
inl. Inthe 19 patients in whom the ducts 
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were not explored the follow-up was 


normal. age 
Our figures indicate that interpretation 


of the operative cholangiograms was erro- 
neous in 16 cases, or 9 per cent. In 6 in- 
stances a negative report was followed by 
common duct exploration which yielded 
stones. In 2 cases in which stones were 
reported on the basis of the cholangio- 
sram, the exploration was normal, the 
errors presumably being due to air on one 
oecasion and to spasm on the other. 
‘Questionable stones, ” reported 7 times, 
were not confirmed by surgery in any 
instance. Here again the errors were 
explained as due to gas bubbles or spasm. 
On one occasion the radiologist reported 
spasm when actually a common duct stone 
was present. 


CONCLUSIONS 


1. A series of 180 cholangiographic 
studies performed in the years 1950 to 
1955 is reported. In this period, the 
procedure has been performed with in- 
creasing frequency. 

2. The percentage of unsatisfactory 
examination and errors has decreased over 
the period covered. A correct diagnosis 
was obtained in 70 per cent of the total 
series. During the last year, an 82 per 
cent accuracy was achieved. 

3. Common duct exploration could 
have been avoided in 30 instances. Thir- 
teen times the duct was explored in spite 
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of a normal cholangiogram and 17 times 
because of unsatisfactory films. With 
improvements in technic and added con- 
fidence in the procedure, a majority of 
unnecessary common duct explorations 
may be avoided. 


Mary Hitchcock Memorial Hospital, 
Hanover, N. H. 
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The Value of 
New 


SUMMARIO IN INTERLINGUA 
Cholangiographia Operatori 


Isto es un reporto de 180 cholangio- 
grammas operatori executate per le per- 
sonal chirurgic e interpretate per le per- 
sonal radiologic del Hospital Memorial 
Mary Hitchcock de Hanover, New Hamp- 
shire, durante le annos 1950 a 1955 incluse. 

Le objectivos de cholangiographia ope- 
atori es: evitar chirurgia innecessari del 
ducto commun; probar le ductos post 
tholedochostomia ante clauder le abdo- 
me; deteger anomalias congenite in le 
ystema ductori ante le exploration; e 





establir le presentia o absentia de calcu- 
los residue, segmentos cec del ducto cystic, 
e anormalitates del ducto pancreatic in le 
systema ductori. 

Le autores opina que le resultatos se 
meliora con crescente experientias e reporta 
un exactitude de 92 pro cento durante le 
ultime anno del reporto. Con melioration 


del technica e crescente confidentia in le 
methodo, le majoritate de non-necessari 
explorationes del ducto commun pote esser 
evitate. ; 





 gemenitee cholangiography has been 
established as a valuable diagnostic 
tool in biliary surgery. Some workers 
have felt that it should be employed in 
every case in which the common duct is 
explored or in which exploration is con- 
sidered. Others, stressing the dangers of 
the examination, have opposed its use. 
In our experience it has not increased the 
morbidity and no significant complications 
incident to the examination have occurred. 

The surgeon usually requests operative 
cholangiography to determine the presence 
or absence of residual calculi, tumor, stric- 
ture, or other disease of the distal common 
duct. These conditions have been dis- 
cussed frequently in the literature. Simi- 
lar involvement of the proximal portion of 
the common duct and the hepatic ducts 
may escape detection unless these areas 
are adequately studied. 

We wish to stress the following points: 

(A) The accuracy of the examination 
depends upon the obtaining of good diag- 
nostic films. This can be facilitated by 
having a cassette tunnel positioned when 
the patient is placed on the table. A scout 
film taken at this time will insure correct 
exposure factors and position. 

(B) The radiologist should be present in 
the operating room to interpret the films 
immediately. It is our experience that the 
surgeon may overlook significant details, 
and also that he may accept films of in- 
ferior quality. 

(C) There is no contraindication to 
immediate repetition of the examination 
if the films are of poor quality. 

(D) Visualization of both the common 
duct proximal to the cystic duct and the 
hepatic ducts is most important in deter- 
mining whether residual stones, tumor, or 


1 From Huron Road Hospital, East Cleveland, Ohio. 


The Importance of Visualization of the Proximal Portion 
of the Common Duct and Hepatic Ducts in Operative 
Cholangiography’ 
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Case I. Cholangiogram showing calculi in 


hepatic ducts. 


Fig. 1. 


other pathologic conditions are present. 
The following case presentations serve 
to emphasize the above points. 


CASE REPORTS 


Case I: B. R., a twenty-eight-year-old white 
female, was admitted June 20, 1955, with a history 
of repeated attacks of biliary colic without jaundice. 
Preoperative cholecystography demonstrated mul- 
tiple partially opaque calculi in a non-functioning 
gallbladder. 

A cholecystectomy was performed on June 21, 
and the gallbladder, containing multiple calculi, 
was removed. An operative cholangiogram was 
obtained, demonstrating patency of the distal por- 
tion of the common duct with no evidence of stone. 
There was filling of the proximal portion of the 
common duct and hepatic ducts, but the technical 
qualities of the film were poor and the presence of 
multiple residual calculi in the hepatic ducts was 
not detected until postoperative cholangiography 
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Fig. 2. Case II. 


OPERATIVE CHOLANGIOGRAPHY 


Cholangiogram showing calculi in common duct and absence of filling of the hepatic ducts. 


The common duct had been ligated. 


Fig. 3. Case IT. 


(Fig. 1) was performed on June 27. Repeat studies 
showed the continued presence of these stones. 
The T-tube was removed and subsequent examina- 
tions showed that all of the stones were eventually 
passed. An intravenous study, Jan. 12, 1956,showed 
anormal common duct with no filling defects. 


Comment: This case illustrates the im- 
portance of obtaining adequate visualiza- 
tion of this area. If the calculi had been 
detected at the time of surgery, removal 
could have been accomplished and the 
possibility of obstruction of the duct would 
have been eliminated. 


Case II: M. K., a twenty-six-year-old woman, 
was admitted Nov. 24, 1955, with a three-month 
history of episodes of pain in the right upper quad- 
rant, radiating toward the back. Oral cholecys- 
tography showed a non-functioning gallbladder. 
Acholecystectomy was performed on Nov. 25, and 
amass of stones was found impacted in the region of 
the cystic duct. The gallbladder was removed 
and the cystic duct ligated. Cholangiograms taken 
at the time (Fig. 2) were interpreted as showing 
‘Multiple non-opaque calculi in the distal portion of 
the common duct.” The hepatic ducts were not 
visualized, since there was apparently an obstruction 
to the common duct proximal to the site of injec- 
ton of the contrast material. 





Cholangiogram after freeing of ligature, showing good filling of hepatic ducts. 


Normal. 


Exploration revealed a ligature about the com- 
mon duct, which had been placed at the time of 
the removal of the gallbladder. This was removed 
and no apparent damage to the duct was evident. 
The distal portion of the duct was emptied of 
multiple Jarge and small stones. A repeat cholangi- 
ogram (Fig. 3) was then obtained, with complete 
visualization of the common duct and hepatic 
ducts. Convalescence was uneventful. 


Comment: The failure of visualization of 
the common duct proximally and of the 
hepatic ducts indicated an obstruction, 
the nature of which was not revealed by 
the roentgenogram. Serious complications 
were averted by the recognition of this 
obstruction. 


Case III: T. T., a_ seventy-six-year-old 
white male, was admitted May 22, 1956, with 
jaundice of five days duration. The preoperative 
diagnosis was obstructive jaundice. Exploration 
was carried out May 31. The gallbladder was found 
to be collapsed and the ducts were of normal size. 
No calculi were palpated. Operative cholangio- 
grams (Fig. 4) showed the distal common duct 
to be patent and without stones. The hepatic 


ducts were obstructed at the bifurcation and were 
incompletely filled. Further exploration showed 
the obstruction to be due to a tumor within the duct 
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system, 
not be accomplished, and the incision was closed. 
The subsequent course was gradually downhill and 
the patient died June 30, 1956. 


Surgical removal of the neoplasm could 


Comment: Failure to visualize the he- 
patic ducts on the operative cholangiogram 
aided in establishing the diagnosis in this 
case. 


Case IV: M. T., a thirty-three-year-old white 
female, was admitted June 23, 1956, complain- 
ing of pain in the right upper quadrant, with 
nausea and vomiting. Surgical exploration of the 
gallbladder was performed on July 3. Cholecys- 
tectomy was done. No calculi were present in the 
gallbladder or palpated in the ducts. 

A T-tube was inserted, with considerable diffi- 
culty, into the common duct, which was of small 
caliber. Operative cholangiograms were obtained 
(Fig. 5). Although the contrast material passed 
into the duodenum and no obstruction of the com- 
mon duct distally was apparent, the proximal por- 
tion of the common duct and hepatic ducts failed 
to fill. The surgeon was urged to explore the re- 
gion but was unable to determine the cause of the 
apparent obstruction. 

The T-tube failed to function properly and two 
days postoperatively a T-tube cholangiogram was 
obtained under fluoroscopic guidance (Fig. 6). 
Immediately upon injection, the contrast material 
was found to be spilling directly into the peritoneal 
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Fig. 4. Case III. Cholangiogram showing patency 
of distal common duct and obstruction of hepatic 
ducts. 


cavity due to the fact that the T-tube was outside 
of the duct. It was thus assumed that at the time 
of surgery the proximal end of the tube had not been 
inserted into the common duct, which would account 










Fig. 5. Case IV. Operative cholangiogram showing passage of material into duodenum. No filling of hepatic 
ducts. 


Fig. 6. 


Case IV. 





Postoperative cholangiogram showing material spilling into peritoneal cavity. 
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jor failure of the hepatic ducts to fill. Exploration 
was immediately performed. The T-tube was re- 
serted and cholangiograms were again obtained, 
demonstrating patency of the duct and normal fill- 
ing of the hepatic ducts. Convalescence was un- 
eventful. 

Comment: Failure of filling of the hepatic 
ducts and the proximal portion of the 
common duct was recognized, but the cause 
was not immediately determined. Im- 
mediate repeat studies might have elicited 
the findings that were demonstrated on 
the second postoperative day. 
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CONCLUSION 


The operative cholangiogram demon- 
strates the entire biliary tree and is the only 
method whereby the hepatic ducts are 
visualized completely. It is of importance 
to determine the presence or absence of 
disease in the proximal portions of the 
system as well as the distal segment. 
Cases presenting a few of the conditions 
which may exist are reported. 


13951 Terrace Road, 
East Cleveland 12, Ohio. 


SUMMARIO IN INTERLINGUA 


LeImportantia del Visualisation del Portion Proximal del Ducto Commun e del Ductos Hepatic 
in Cholangiographia Operatori 


Le autores presenta quatro casos in que 
cholangiographia operatori esseva effectu- 
ate. Le reportos illustra certe punctos 
que le autores desira sublinear: (a) Le 
exactitude del examine depende del ob- 
tention de bon pelliculas diagnostic. (0d) 
Le roentgenologo deberea esser presente in 
le sala de operation a fin que ille pote facer 
su interpretationes sin retardo de maniera 
que nulle detalio significative es negligite 





e que solmente pelliculas de bon qualitate 
es prendite in consideration. (c) Le 
examine pote esser repetite immediate- 
mente si le prime pelliculas es de qualitate 
inferior. (d) Visualisation del ducto com- 
mun proximal al ducto cystic e etiam del 
ductos hepatic es importantissime pro 
determinar si o non calculos residue, tum- 
ores, 0 altere manifestationes pathologic 
es presente. 





Meconium Ileus. 


Evaluation of a 


Recently Described Roentgen Sign 


ROBERT LLOYD PINCK, M.D., and ROBERT A. MAINZER, M.D., F.A.C.S. 


pean ILEUS was first described by 
Landsteiner in 1905 (4), and many 
reports have since appeared correlating 
the condition with pancreatic insufficiency 
(2, 3). 

Neuhauser (5) found roentgen evidence 
of air bubbles mixed with thick meconium 
in 40 per cent of his cases and considered 
this finding characteristic of meconium 
ileus. Bruwer and Hodgson (1), however, 
reported a similar observation in imper- 
forate anus. 

Recently White (6) described 6 cases 
of uncomplicated meconium ileus in which 


ee 


no air-fluid levels could be demonstrate 
on the upright film. He attributed the 
appearance of fluid levels in previously 
reported cases of meconium ileus to such 
complications as gangrene, peritonitis, and 
volvulus, or to gastric lavage, and believed 
that their absence could be regarded as 
a new sign of the disease. In the case to 
be reported here, air-fluid levels were dem- 
onstrable, though no complications were 
present. 
CASE REPORT 


A white female infant weighing 4,040 gm. was 
born on Sept. 8, 1956. The pregnancy appeared to 


Fig. 1. Supine film showing multiple dilated loops of bowel, many of which appear to represent small intestine. 


Whether or not any of these loops are colon cannot be determined on this film. 
the loops in the mid-abdomen, representing a mixture of gas and meconium. 
Erect film showing multiple dilated loops of bowel, with a bubble pattern in several of the loops. 


Fig. 2. 


Note the bubble appearance of 


There 


are a number of air-fluid levels in the mid- and left abdomen. 


! From the Departments of Radiology and Surgery, The Long Island College Hospital, Brooklyn, N. Y. 
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Fig. 3. Film taken with the patient inverted. Note air-fluid levels. 
fig. 4. Lateral view obtained while the patient is held in the upside-down position. Air-fluid levels are again 
evident. 












































have been normal and delivery was uncomplicated. 
Examination immediately after birth revealed no 
unusual features. On the evening of the first day of 
life, mild abdominal distention was observed. This 
progressed and was associated with vomiting and 
increased distention within twenty-four hours after 
delivery. 

A supine film (Fig. 1) showed multiple dilated 
loops of bowel, many of which represented small 
intestine. It was difficult to tell whether or not 
there was any gas in the colon. The bubble appear 
anee described by Neuhauser was observed, involv- 
img several loops of bowel in the mid-abdomen. 
Figure 2 shows the upright film. A half-dozen or 
more air-fluid levels are apparent. 

A barium enema study was attempted, and the 
rectum and part of the lower sigmoid were fairly 
welldemonstrated. From the films, it was concluded Fig. 5. Spot-film of the abdomen taken during the 
that there was no evidence of low obstruction or of a second barium enema study. Note the collapsed colon, 


‘ally j ee the multiple dilated loops of small bowel, and the 
partially imperforate anus. After this first attempt, pubble pattern in many of the loops. 


Wo films, an anteroposterior and a lateral, were 

made with the patient held in such a way that the _ tered in the peritoneal cavity. The small bowel was 
head was low and the feet were high. These films dilated to a maximal diameter of 4 cm., extending 
ae reproduced as Figures 3 and 4. Again multiple from a point about 15 cm. distal to the ligament of 








of ait-fluid levels were demonstrated. Treitz to within 10 cm. of the ileocolic valve. The 
On a repetition of the barium enema, the barium affected segment presented a dusky appearance and 

ore Was seen to pass to the mid-transverse colon (Fig.5). a putty-like consistency. An enterostomy was 
twas concluded that the patient had a small bowel created some 20 cm. above the ileocolic valve, dis- 
struction. closing a stringy, plastic, and tenacious meconium. 


Exploratory laparotomy was undertaken at the This was evacuated with the aid of a mixture of 
eof thirty-four hours. No free fluid was encoun- equal parts of hydrogen peroxide and saline, in- 
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stilled into the bowel lumen by means of a small- 
caliber catheter. A second opening was made some 
30 cm. proximally to complete the evacuation. The 
proximal enterostomy was repaired with interrupted 
fine silk sutures. The viability of the ileum about 
the distal enterostomy was impaired by reason of 
a traumatic mesenteric laceration, necessitating 
resection of a 5-cm. segment of ileum with resto- 
ration of continuity by means of an end-to-end anas- 
tomosis. 


DISCUSSION 


The present study is not felt to invalidate 
completely the sign recently described 
by White for, although air-fluid levels 
were present, these certainly did not 
constitute an outstanding feature of the 
picture. It would seem that, in the pres- 
ence of clinical intestinal obstruction in 
the newborn, demonstration of dilated 
loops of small bowel either without fluid 


ROBERT L. PINCK AND ROBERT A.  MAINZER 


August 1957 


levels or with only a few, plus the appear. 
ance of gas bubbles as described by Ney. 
hauser, can be taken to indicate meconium 
ileus. 


340 Henry Street 
Brooklyn 1, N. Y. 
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SUMMARIO IN INTERLINGUA 


Ileus a Meconio. 


Es reportate un non-complicate caso de 
ileus a meconio in un infante neonate, in- 
simul con le constatationes roentgenolo- 
gic e chirurgic. Le nivellos del fluido in 
le intestino tenue esseva demonstrabile 


roentgenographicamente, ben que lor ab- 
sentia esseva reportate recentemente como 
signo del morbo (vide White: Radiology 
66: 567, 1956). 

Non es opinate que le presente studio 
representa un invalidation complete del 
signo mentionate, proque le nivellos de 


Evalutation de un Recentemente Describite Signo Roentgenographic 


aere e fluido non constitueva un aspecto 
eminente del tableau. II paer que, in le 
presentia de un clinic obstruction intestinal 
in neonatos, le demonstration de dilatate 
ansas del intestino tenue, o sin nivellos de 
fluido o con solmente alicunes, insimul con 
le presentia de bullas que resulta del mix- 
tion de gas con meconio, pote esser inter- 
pretate como indication de ileus a meconio. 

Es sublineate le importantia de studios 
a clyster de barium in le presentia de ob- 
structiones intestinal. 
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pigmented Nodular Tenosynovitis of 


the Hand with Erosion of Bone’ 


HERMAN LITWER, M.D. 


y 1941, Jaffe, Lichtenstein, and Sutro (1) 
[ inked a distinctive lesion of tendon 
deaths with lesions of the joints and 
pursae, using the descriptive term pig- 
mented villonodular synovitis, bursitis, 
ad tenosynovitis for the group. The 
sion of the tendon sheaths, also referred 
to as pigmented nodular tenosynovitis, in- 
volved in a great majority of the cases the 
tndon sheaths of the hand and fingers. 
The lesions are yellow-brown, tumor-like 
nodular growths, usually designated xan- 
thoma, xanthogranuloma, xanthomatous 
giant-cell tumor, myeloplaxoma, or benign 
synovioma. 

“Patients often report merely that they 
have a nodule, usually on the finger but 
sometimes on the toe, wrist, or ankle, 
which after growing slowly for years has 
lately begun to grow rapidly. As a rule, 
there is no pain or interference with motion. 
The overlying skin is usually movable. 

Jaffe and his associates reported a few 
cases in which the lesion had eroded the 
neighboring bones and occasionally ex- 
tended into them, in rare cases even causing 
extensive destruction of a phalanx. The 
erosion of the bone is visualized on roent- 
genograms and the disease then becomes of 
practical importance for the radiologist. 
Only a few reports of involvement of the 
bones of the hand due to this condition 
have appeared in the literature since 1941 
Fletcher and Horn, 2; Shafer and 
larmon, 3; and Raymond Lewis, 4). 

In a recent article Lichtenstein (5) 
‘lates that he has not personally observed 
asingle instance of pigmented villonodu- 
lar synovitis, bursitis, or tenosynovitis 
i which malignant change ensued. He 
‘tresses the fact that, in some phases of the 
lisease, the lesion may resemble a sar- 
‘ma and radical surgery may be unneces- 
wily performed. Lent Johnson (6), on the 


other hand, has in a few instances seen 
malignant changes with metastases in 
cases which undoubtedly were originally 
examples of benign pigmented villonodular 
synovitis. 

Lichtenstein believes that the practical 
conclusion to be stressed is that on rare oc- 
casions a tendon sheath node may undergo 
malignant change and require appropriate 
radical surgery. He feels, however, that 
the overwhelming majority of cases are 
benign and, if not neglected too long, may 
be effectively treated by conservative 
excision. 

In case of involvement of the phalanx, a 
simple amputation of the finger is the 
treatment of choice. The nodules tend to 
recur, which may be due to incomplete 
excision or to occurrence of a new lesion. 
X-ray therapy has proved to be beneficial 
in cases where complete removal was 
impossible. 


CASE REPORTS 


CasEI: A41-year-old Negro male was admitted to 
the Veterans Administration Center on June 17, 
1948. He gave a history of pinching the base of the 
little finger in 1943, after which a swelling appeared 
in that area. By June 1944 there was a circular 
mass about an inch in diameter on the volar surface 
of the proximal aspect of the proximal phalanx. 
The mass was not attached to the skin and was 
freely movable. It never broke down or drained. 
There was also a small pea-size mass on the dorsal 
surface of the finger, over the interphalangeal joint. 
This too was freely movable and not attached to the 
skin. The masses were excised in August 1944. 
The pathologic diagnosis was xanthoma. 

The patient had no further trouble until 1948, one 
month prior to admission, when a swelling again 
appeared at the base of the little finger, at the site of 
the previous incision. This increased gradually to 
involve the proximal and middle phalanges. On 
admission, the whole finger was swollen (Fig. 1). 
There was no evidence of drainage or breaking 
down of the skin at any time. 

In addition to swelling of the finger, a roentgeno- 
gram (Fig. 2) showed considerable destruction of the 


‘From the Department of Radiology, Veterans Administration Center, Martinsburg, W. Va. 
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proximal phalanx, with sharply defined cystic areas 
and discontinuity of the cortex at the radial aspect. 
In the middle phalanx there was much less general 
destruction but two small clearly defined cystic 
areas were seen. 

Roentgenograms of the hands, feet, chest, and 
ribs were essentially negative. Laboratory studies 
were non-contributory. 


HERMAN LITWER 
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a bone in the finger and it had been Splinted for 
approximately four or five weeks, after which he 
noted swelling over the underlying fracture. The 
finger remained stiff and the swelling increased 
gradually over a period of months. In May 1947 
the patient was told that he had a tumor of the 
little finger and was operated upon. The tumor, 
however, was only partially removed and, following 





Fig. 1. 
Roentgenogram showing destruction and cystic changes in the phalanges. 


Case I. 


Fig. 2. Case I. 


Biopsy was done on June 21, 1948. The pathol- 
ogist had the definite impression that the mass repre- 
sented a fibrosarcoma. The slides were seen by the 
staff of the Armed Forces Institute of Pathology, 
and a diagnosis of fibrosarcoma or chondrosarcoma 
was made, although the picture was ‘quite atypi- 
cal.”’ Consequently, amputation was done. 

The specimen was studied further by the Armed 
Forces Institute of Pathology, in conjunction with a 
group of similar cases. The final impression was 
that the lesion was definitely benign and represented 
pigmented nodular tenosynovitis (Dr. Lent John- 
son). 

The patient was again seen in 1953. At that 
time he had no other complaints and there was no 
evidence of any malignant process. 


Case II: A white male, 25 years old, was admitted 
to the Veterans Administration Center on Feb. 28, 
1949, because of marked swelling of the little finger 
In February 1945 he had broken 


of the right hand. 





Photograph of little finger. 


the operation, the finger gradually increased in size 
to such an extent that it was annoying and useless 
There was slight pain but not of a severe nature. 
No draining from the finger or inflammation had 
been noticed, nor was there any discoloration or 
redness. 

Physical examination showed a soft, lobulated, 
non-tender mass in the little finger extending over 
the palmar surface of the phalanges. It was 
attached to the skin but not to the bone and did not 
move on flexion or extension of the finger. On the 
dorsum of the finger was a small nodular mass 
apparently attached to the larger one (Fig. 3). 

A roentgenogram (Fig. 4) showed marked soft- 
tissue swelling of the proximal and middle phal- 
anges of the finger. There was a dorsal subluxation 
of the second phalanx over the proximal phalanx. 
The articular surfaces of the proximal interpha- 
langeal joints were irregular, but sharply defined. 
There was a well defined small cystic area in the base 
of the middle phalanx. The impression at that time 
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yas that this cystic area was the result of pressure 
erosion, possibly due to pigmented nodular teno- 
synovitis. Further studies of the hand, feet, skull, 
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joints was a hard, non-tender, movable mass, about 
1 cm. in diameter, apparently not attached to the 
underlying bone. 





Fig. 3. Case II. Photograph of little finger showing nodular soft-tissue swelling. 
Fig. 4. Case II. Roentgenogram showing a cystic area in the middle phalanx. 


left thigh, and leg showed no evidence of osseous dis- 
ease. Laboratory findings were non-contributory. 

Amputation of the little finger in the metacarpo- 
phalangeal joint was advised, mainly because of the 
post-traumatic pathology. This the patient re- 
fused, though he consented to removal of the mass, 
which was easily accomplished by blunt dissection. 
The proximal interphalangeal joint was deformed, 
with posterior subluxation, and the joint surfaces 
wereirregular. The mass was removed as completely 
as possible. In the proximal end of the middle 
phalanx was a defect as seen on the roentgenogram, 
caused by a cavity in the bone filled with a soft-tissue 
mass. The mass did not appear to be attached to 
the bone in this area and could be curetted out with- 
out much difficulty. Pathologic diagnosis (Armed 
Forces Institute of Pathology): Pigmented nodular 
tenosynovitis. 

Second Admission: The patient returned Aug. 3, 
1953. The little finger had been ankylosed since 
the operation and was practically useless. In the 
past six months another hard swelling had appeared 
nthe proximal palmar surface of the finger. Physi- 
al examination showed atrophy of the entire digit 
and ankylosis of the interphalangeal joints. Over 
the palmar aspect of the proximal interphalangeal 





Fig. 5. Case II. Roentgenogram of little finger on 
second admission, four and a half years after operation. 








250 


A roentgenogram (Fig. 5) showed ankylosis of the 
proximal interphalangeal joint. The cystic defect 
had filled in. As the finger had no function and it 
interfered with the patient’s occupation, he requested 
amputation, which was performed on August 7, 
1953. 

The pathologic diagnosis (Dr. Frank N. Miller) 
was pigmented nodular tenosynovitis. 


SUMMARY 


Erosion, cystic cavities, and even marked 
destruction of a phalanx may be caused 
by a tumor-like lesion of the tendon sheath, 
usually going under the name of pigmented 
nodular tenosynovitis. The radiological 
aspects of the bony lesion, in conjunction 
with gradually progressive soft-tissue swel- 
ling of the finger, may suggest the underly- 
ing pathology. 
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SUMMARIO IN INTERLINGUA 
Pigmentate Tenosynovitis Nodular del Mano con Erosion de Osso 


Es reportate duo casos de synovitis 
nodular del mano. In ambe casos il 
habeva un historia de trauma digital, con 
disveloppamento gradual de un massa 
que esseva excidite e que recurreva sub- 
sequentemente. 

In le prime caso, roentgenogrammas re- 
velava tumescentia de tessuto molle e un 
grado considerabile de destruction del 
phalanges proximal del digitos, con nette- 
mente definite areas cystic in le phalanges 
intermediari e proximal. Un biopsia du- 
ceva al diagnose de fibrosarcoma o chon- 


drosarcoma, e amputation esseva effec- 
tuate. Tamen, le ultime diagnose patho- 
logic esseva pigmentate tenosynovitis villo- 
nodular. Cinque annos post le operation, 
nulle evidentia de un processo maligne 
esseva constatate. 

Le secunde caso etiam monstrava mar- 
cate grados de tumescentia de tessuto molle 
e un area cystic in le base del phalange 
intermediari. Ablation partial del massa 
esseva sequite per recurrentia e ankylosis 
del articulation. Proque le digito esseva 
inusabile, illo esseva amputate. 
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Fig. 1. Patient E.S. A. 
thoracic spine. 





The Paraspinal-Thoracic Ratio in Chest Teleroentgenograms’ 
CHRISTIAN V. CIMMINO, M.D., F.F.R.2 


UR INTEREST in the paraspinal-tho- 
() racic gutter originated in the following 
experience : 

A 17-year-old Negro male, E. S., con- 
sulted his physician because of vague chest 
pains and a recent history of slight breath- 
lessness When engaging in strenuous athlet- 
ics, such as football, but none in the usual 
activities peculiar to his age. The physi- 
cal examination, with particular refer- 
ence to the heart, was completely normal. 
Fluoroscopy by his physician disclosed 
“rather marked cardiac enlargement, 
mostly left ventricle.”” The preliminary 
dinical evaluation was ‘‘most likely congeni- 
talheart disease.’’ Laboratory studies, in- 
cuding electrocardiography, were normal. 

The postero-anterior teleroentgeno- 
gram (Fig. 1A) indeed shows a much en- 
larged cardiac shadow. The lateral view 


tienes 


‘From the Mary Washington Hospital, Fredericksburg, Va. 


(Fig. 1B), however, affords an adequate 
explanation: The thoracic spine is un- 
usually anterior, almost in the mid-coronal 
plane, with deep paraspinal gutters. Es- 
pecially noteworthy is the under-penetra- 
tion of the lateral view, although the 
technical factors used had in the past re- 
peatedly proved adequate for chests of this 
size. 

Since we could find no information in 
the literature dealing with this problem, 
and since we felt that it might be of value 
in thoracic diagnosis, we undertook a 
statistical study of the paraspinal gutter 
The material surveyed consisted of 200 
adult (100 male, 100 female) lateral chest 
teleroentgenograms taken at random from 
the files of our x-ray department. The 
fact that a majority of the patients had 
been sent to the department because of 





The cardiac shadow appears enlarged. B. Showing the anterior location of the 
The paraspinal-thoracic ratio, A/B, gives a measure of this ‘“‘anteriorness.”’ 


Accepted for publication in February 1957. 
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thoracic signs-or symptoms introduces a 
certain bias in the series. (The possi- 
bility cannot be ruled out that a relation- 
ship exists between the configuration of 
the thorax and the presence or absence of 
thoracic complaints.) Excluded from the 
material were cases of diseases that affect 
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Figures 2 and 3 are graphic representations 
of our data. 

Paraspinal Gutter: The statistical char. 
acteristics of the paraspinal gutter are 
given in Figure 2. Suffice it to say that 
the arithmetic mean for the male sample js 
significantly greater (over 3 sigmas) than 
























Fig. 2. 


thoracic contour, such as emphysema and 
osteoporosis. Only truly lateral projec- 
tions, as indicated by anteroposterior 
separation of the images of the right and 
left posterior ribs by a distance less than 
2.0 cm., were utilized. 

The thoracic paraspinal gutter is defined 
as that part of the pleural cavity immedi- 
ately lateral to the spine and extending to 
its posterior limits; the depth of this con- 
cavity (from the mid-coronal plane of a 
vertebral body to the most posterior con- 
cavity of the ribs) divided by the antero- 
posterior diameter of the thorax at the 
same level is the paraspinal-thoracic ratio. 
That vertebra nearest the most probable 
level of the left atrium was arbitrarily taken 
as the level of reference. Using by chance 
the level above or below does not materially 
affect this ratio. The higher the ratio, 
the more anterior is the thoracic spine. 
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Graphic representation of random paraspinal gutter data. 


for the female, that the frequency distri- 
bution in the male is more askew than that 
in the female, and that the male sample 
shows a wider range of values. 
Paraspinal-Thoracic Ratio: The statis- 
tical characteristics for the paraspinal- 
thoracic ratio are given in Figure 3. The 
mean ratio in the female sample is signifi- 
cantly greater (2.8 sigmas) than that in 
the male, but again, as in the paraspinal 
gutter, the female distribution is more 
regular, with a smaller range. The single 
observation in the class interval of 38.5 
per cent deserves further comment. This 
patient, a Negro, had a right upper and 
middle lobe pneumonia. Since a large gap 


exists between his and the next highest 
ratio, the possibility presents itself that 
there was a relationship between the 
pneumonia and thoracic contour, and that 
this should not be considered a random 
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use. It is widely taught (1), that there 
is a higher incidence of respiratory infec- 
tion in pectus excavatum than normally, 
and the flattening of the mediastinum in 
the two conditions, from in front in pectus 
excavatum and from behind in the condi- 
tion now under discussion, may well have 
jmilar effects on the respiratory system. 
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shortening of the anteroposterior diameter 
of the chest, and both may be considered 
variants of the flat-chest group. Each is 
associated with more or less “‘pancaking”’ 
of the mediastinum, from in front in pec- 
tus excavatum and from behind in the high- 
ratio group. Either may cause lateral dis- 
placement of the heart, as indicated by one 
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Fig. 3 
DISCUSSION 


Our studies to date indicate that the 
position of the thoracic spine in the mid- 
sagittal plane is a characteristic to be con- 
sidered in evaluation of the cardiovascular 
silhouette, and possibly even of the lungs. 
Since no paraspinal-thoracic ratio was 
found in our sample of 200 to equal, let 
alone exceed, that of the 17-year-old boy 
cited at the beginning of this paper, his 
ratio of 40.5 per cent is probably of sig- 
tificance. This receives further support 
from the fact that only one patient had a 
tatio even approaching that value. The 


speculation concerning the association of 
the latter high ratio and lobar pneumonia, 
with exclusion from the random sample, 
has already been mentioned. 

Comparison of the condition under 
discussion with pectus excavatum is at 
mee suggested. Both are associated with 
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Graphic representation of random paraspinal-thoracic ratio data. 


of the male sample with a ratio of 32 per 
cent, or cause the heart to appear enlarged, 
as indicated by E. S. Pectus excavatum 
can produce cardiorespiratory symptoms, 
and Brailsford (2) feels that the condition 
under discussion may be associated with 
“impairment of normal functions.” 


The 2 patients with the highest ratios 
studied (38.5 per cent and 40.5 per cent) 
were both Negroes. Since only about one- 
fifth of all our patients are Negro, this 
trait may well be commoner in that race. 
As far as could be determined, there is no 
kinship between these patients. 


Of E. S.’s family, only a sister was avail- 
able for examination. Her paraspinal gut- 
ter measured 5.5 cm., with a ratio of 32 
per cent. While these figures were the 
highest encountered among the females, she 
did not present the striking picture given 
by her brother on the lateral projection. 
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Nevertheless, a familial disposition toward 
this trait is suggested. 


SUMMARY AND CONCLUSIONS 


The paraspinal-thoracic ratio, a measure 
of the “‘anteriorness”’ of the thoracic spine, 
should be a consideration in the roentgeno- 
logic study of the thorax. As with pectus 
excavatum, another condition of the flat- 
chest group, a high ratio may be associ- 
ated with an unusual cardiac contour. 


CHRISTIAN V. CIMMINO 
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Evaluation of this characteristic is manda- 
tory with the present prevalence of mag 
chest surveys, if only to avoid iatrogenic 
heart disease. 


Mary Washington Hospital, 
Fredericksburg, Va. 
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SUMMARIO IN INTERLINGUA 


Le Ration Paraspinal-Thoracic in Teleroentgenogrammas del Thorace 


Es presentate inusual teleroentgeno- 
grammas obtenite in un masculo de 17 
annos de etate. Le pellicula postero- 
anterior exhibi un multo allargate umbra 
cardiac. Le vista lateral monstra que le 
spina thoracic ha un location inusual- 
mente anterior, quasi in le plano medio- 
coronal, e es equipate con profunde sulcos 
paraspinal. 

Post le studio de iste caso, 200 roent- 
genogrammas esseva examnate relative 
al sulcos paraspinal e al ration para- 
spinal-thoracic. Le observationes usque 


nunc completate indica que le position del 
spina thoracic in le plano medio-sagittal 
es un characteristica a considerar in evalu- 
tar le silhouette cardiovascular e possibile. 
mente mesmo illo del pulmones. 

Es signalate que—como in pectore ex- 
cavate (que es etiam associate con un 
accurtamento del diametro antero-pos- 
terior del thorace)—il ha possibilemente 
in le condition hic discutite un incidentia 
plus que normal de infectiones respiratori 
e que illo, como pectore excavate, pote 
causar un displaciamento lateral del corde. 
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Back-Scatter from Soft Tissue and Bone’ 


JOSEPH R. NAHON, M.D. 


THE COURSE of depth measurements in 
| a Presdwood phantom of the head and 
neck, a discussion arose as to the accuracy 
of the measurements because of the 
absence of bone. It was recognized that 
the dose distribution would be materially 
affected by the higher absorption in such 
bony structures as the mandible and 
maxilla. Not only is the attenuation of 
the beam after it has traversed bone to 
be considered, but also its intensity in the 
soft tissues on the side of the bone nearest 
to the x-ray tube, that is to say, the back- 
satter from bone. Since then, question- 
ing has revealed that the majority of 
therapists are under the impression that 
back-seatter from bone is greater than 
that from soft tissue. It was decided to 
investigate this experimentally. 


PROCEDURE 


The procedure in its simplest form was 
to make readings with a thimble chamber 
half embedded in bone and to compare 
these with readings similarly taken in a 
comparable mass of soft tissue or its 
equivalent. Since the irregular configu- 
ration of human or animal bones makes 
such a determination extremely difficult, 
itwas decided to create an infinite phantom 
containing sufficient bone to be somewhat 
comparable to osseous structure as found 
in the body. If, in such a phantom, the 
matrix in which the bony particles were 
embedded was a material with a unit 
density approximately that of soft tissue, 
then body conditions would be simulated 
all the more closely. 

Accordingly, steamed, purified, powdered 
beef bone was mixed with melted paraffin 
aid rectangular slabs of varying thick- 
lesses were cast. The optimum proportion 
of bone powder to paraffin for purposes 
of mixing was found to be 2.5 to 1 by 


—, 


weight. The density was approximately 
1.37. It must be acknowledged here that 
this is appreciably lower than the published 
density of cortical bone, which is 1.85. 
However, since the average overall density 
of cortical and cancellous bone together is 
reported to be about 1.5, it was not felt 
that this difference would detract from 
the general conclusions of the experiment. 
The upper surface of the slab was grooved 
so that a 100-r thimble chamber of a 
Victoreen R-meter might be half embedded 
in it. A block of such a mixture 36 cm. 
square and of 3 cm. thickness was found 
to be an infinite phantom, since further 
increase in any of its dimensions produced 
no augmentation of back-scatter. To 
leave no room for doubt, however, in the 
actual experiment, the slab was rein- 
forced by others of the same material, 
with the result that the thickness was 
doubled. A similar phantom of Presdwood 
of infinite dimensions (density 0.98) was 
available for comparison, such material 
being widely used as a soft-tissue equiva- 
lent. 

Figure 1 shows radiographs of an average 
thigh, a femur, a thickness of Presdwood 
equivalent to the depth of soft tissue in 
the thigh, the isolated bone-wax slab 
used for the back-scatter measurements, 
and the combination of the previously 
mentioned thickness of Presdwood and the 
bone slab all taken with the same factors. 
The object is to give a rough visual 
densimetric comparison of the bone-wax 
plaque and an actual bone in a thigh. 


DISCUSSION 


The back-scatter from five commonly 
used field sizes was determined, and the 
results are as shown in Table I, the 
percentage of back-scatter being expressed 
as percentage of the air dose. To permit 


"From the Radiological Service, Veterans Administration Hospital, East Orange, N. J. Accepted for pubii- 
| @tion in January 1957. 
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TABLE I: 


Wax MIXTURE 


5X5 10X10 15 X 15 





tield Size —~ 
Field cm. cm. cm. cm. 
Per cent air dose 

for Presdwood 114 126 137 141 
Per cent air dose 

for bone-wax 


mixture 114 121 126 129 


(250 kv; 15 ma; 50 cm. T.S.D.; 1 mm. Cu plus 1 mm. 
Al; h.v.l. 1.8 mm. Cu) 


JosEPH R. NAHON 


COMPARISON OF EFFECTS OF VARYING AREA 
ON PER CENT AIR DOSE FOR PRESDWOOD AND BONE 


20 X 20 
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the current literature seems to be that of 
Spiers (1). He embedded a Skull in g 
paraffin head and made a series of depth- 
dose measurements inside the skull. These, 
when plotted, naturally gave a lower 
reading than the estimated dose in soft 
tissue, because of absorption by the bony 
calvarium. Spiers pointed out, in addition, 
that one measurement made in the soft 
tissues of the ‘‘scalp,”’ a little external to 





Fig. 1. A. Average thigh. B. Average femur. C. s 
soft tissue in the thigh(A). D. Isolated bone-wax slab. E. Radiograph of D on top of C. Factors: 
250 kv; 15 ma; 50 cm. T.S.D.; 1 mm. Cu plus 1 mm. Al; h.v.l. 1.8 mm. Cu. 


visualization of the findings, the results 
are plotted in a graph (Fig. 2). It will be 
seen that, contrary to the common im- 
pression, back-scatter from bone was less 
than from soft tissue. With small fields, 
this difference was minimized, but with a 
field of 20 X 20 cm., it amounted to about 
10 per cent. 

The only reference to a similar study in 





Presdwood equivalent in thickness to the 


the outer table of the skull, was also 
lower than was to be expected. This was 
due to the decreased back-scatter from the 
bone. In another article (2), Spiers 
compared a series of depth-dose measure- 
ments through two identical wax phantoms. 
In one, a shaft of plaster of paris trans- 
fixing the phantom through its center 
served as bone. A gradual divergence m 
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depth doses was found as the “‘bone’’ was 
appoached. As far as 4 to 5 cm. above 
“bone” the diminution in back-scatter 
within the wax, consequent upon the 
presence of the plaster-of-paris shaft, 
began to be apparent, and the plotted 
curve of depth doses in the phantom with 
the “bone” ran appreciably lower than 
the curve from the other phantom. 

The above findings, which may come as 
asurprise, are really not to be wondered at 
since they are only another expression of 
the much greater energy absorption of bone. 
Since more energy is absorbed, there is 
less available for scatter in any direction, 
forward, backward, or to the side. Further 
experimentation along this line with 
various materials seemed to indicate that 
it is the calcium in bone, particularly, 
which is responsible for the high energy 
absorption. 

In a second graph (Fig. 3), back-scatter 
has been plotted against half-value layer. 
Here it is evident that the peak percentage 
back-scatter for the Presdwood took place 


PER CENT OF AIR DOSE 
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Half Value Layer mm.Cu 
Fig. 3. Graph showing that the peak percentage 
back-scatter for bone occurs with a higher half-value 


layer than for soft tissue (Presdwood). Field size 15 X 
15 cm. 


at about the half-value layer of 1.0 mm. 
Cu, while that for bone occurred at about 
1.8 mm. Cu. Thus, the first point of 
interest is that, when the percentages of 
back-scatter of substances of different 
composition are plotted against their half- 
value layers, their peak percentages occur 
at varying, not identical, half-value layers. 
Furthermore, it would seem that, for a 
substance of greater x-ray absorption, the 
peak percentage back-scatter is associated 
with a higher half-value layer. 

As mentioned above, it has been our 
experience that most radiotherapists are 
under the impression that back-scatter 
from bone is greater than that from soft 
tissue. This impression would seem to be 
related to the observation that radiation 
over superficial bony structures, such as 
the clavicle, may result in an area of 
increased erythema corresponding to the 
configuration of the underlying bone. 
This increased erythema has been taken as 
evidence of increased back-scatter from 
bone. In view of the findings herein 
reported, it would seem that some other 
explanation must be sought. Possibly 
the vascular supply of skin unsupported 
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by a good depth of soft tissue may be in- 
adequate to cope with the effects of 
severe irradiation. 


SUMMARY 


On comparison of bone-equivalent and 
soft tissue-equivalent phantoms, it ap- 
peared that back-scatter from bone is less 
than back-scatter from soft tissue. In- 
crease in the field size increased this 
difference. The peak percentage back- 
scatter for bone was found to be associated 
with a higher half-value layer than the 
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peak percentage back-scatter from sof 
tissue. 


Note: Grateful acknowledgment is made 1) 
Miss Mary Louise Meurk for her invaluable tech. 
nical advice. 


South Center St. and Tremont Ave., 
East Orange, N. J 
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SUMMARIO IN INTERLINGUA 
Diffusion Retrorse ab Tessuto Molle e Osso 


Modellos de tessuto molle e de osso 
esseva construite, e mesurationes del dif- 
fusion retrorse esseva effectuate pro cam- 
pos de cinque communmente usate dimen- 
siones. Contrari al impression general 
inter le radiotherapeutas, le diffusion re- 
trorse ab osso se monstrava como minus 
intense que illo ab tessuto molle. In le 
caso de campos de parve dimensiones, le 
differentia esseva minimal, sed con un 


campo de 20 X 20 cm illo amontava a 10 
pro cento. In plus, le procentage maximal 
del diffusion retrorse ab osso se monstrava 
associate con un plus grande spissitate de 
medie valor que le procentage maximal del 
diffusion retrorse ab tessuto molle. 

Iste constationes es interpretate como 
un expression additional del multo plus 
grande absorption de energia in osso in 
camparation con illo in tesuuto molle. 
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Idiopathic Non-Familial Acro-Osteolysis 


Report of a Case Observed for Five Years! 
BENJAMIN E. GREENBERG, M.D.,? and DANA M. STREET, M.D.’ 


HIS IS A REPORT of a _ condition 
T witch, so far as can be ascertained, 
s unique in the American literature. 
It closely resembles the case reported 
by Harnasch (1) in 1950 and designated 
by him as acro-osteolysis. Harnasch’s 
patient was a 43-year-old man and the 
principal roentgen features observed were 
symmetrical defects of the distal phal- 
anges with preservation of the terminal 
tufts, symmetrical defects of the meta- 
tarso-phalangeal joints of the great toe, 
osseous defects of the phalanges of the 
fourth toe bilaterally, and resorption of 
the alveolar process of the maxilla and 
mandible. The lesions were purely lytic, 
without bone or periosteal reaction. Os- 
teoporosis was notably absent and no 
soft-tissue ulcerations or sensory changes 
were present. Harnasch considered this 
a new entity of undetermined etiology, 
but suggested pituitary deficiency as a 
possible underlying cause. 

Several subsequent papers (2-5), all 
appearing in the German literature, de- 
scribed cases of supposed acro-osteolysis 
and generally opposed the concept of a 
new entity, as proposed by Harnasch. 


CASE REPORT 


A 20-year-old white male was admitted to the 
hospital Aug. 13, 1951, complaining of pain in the 
tight foot since 1947. He had first noticed the pain 
alter playing football and, although it was not 
severe, it was persistent. There was no associated 
welling or skin injury. A diagnosis of fracture of 
the fifth metatarsal bone had been made at that 
time and the patient was treated at first conserva- 
tively and then by operation for non-union, but 
without success. He was inducted into military 
ervice in 1950, but because of the foot pain and 
abnormalities of the toes, making it impossible to 
wear combat boots, he was discharged early in 1951. 

Physical examination on admission in August 1951 





Fig. 1. 


The hands demonstrate shortening of the 
distal and some of the middle phalanges with varying 
degrees of clubbing. There is increased mobility of the 
interphalangeal joints. 


revealed localized tenderness over the proximal end 
of the fifth metatarsal bone on the right. The toes 
of both feet were slightly shortened and clubbed. 
The fingers of both hands appeared clubbed (Fig. 1), 
as a result of shortening of the middle or distal 
phalanges. In most of the fingers the distal phalanx 
was shortened. Many of the interphalangeal joints 
were unstable and exhibited marked mobility. There 
were no skin ulcerations. The only other physical 
findings were high arching of the hard palate and 
absence of many teeth. Neurological examination 
was entirely negative. 

A roentgenogram of the feet (Fig. 2) revealed bi- 
lateral defects in the tuberosities of the fifth meta- 
tarsal bones, resembling fractures. There were also 
defects in the distal articular ends of the middle 
phalanges of the right second and third toes, left 
second and fourth toes, distal end of the proximal 
phalanx of the right fifth toe and cystic changes in 
the heads of both first metatarsal bones and of the 
fourth left metatarsal bone. In the hands (Fig. 4) 
there were defects of the shafts of all the terminal 
phalanges except that of the right thumb; absorp- 
tion of the distal end of the middle phalanx of the 
left fifth finger, and similar changes, but less pro- 
nounced, in the distal end of the middle phalanx of 
the left middle finger and proximal interphalangeal 
joint of the left fifth finger. The mandible revealed 


1 . . e - ee . . . *“ 
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Fig. 2. 
right. 
Fig. 3. 


an irregular area of rarefaction in the horizontal 
ramus on the right. A roentgenogram of the chest 
was negative. The rest of the osseous system re- 
vealed no abnormalities. 

Laboratory findings were within normal limits. 
An electrocardiogram was normal. 

Operation was undertaken on Aug. 23 for non- 
union of the metatarsal fracture, and fibrous tissue 
from the fracture site was obtained for pathologic 
examination. A biopsy specimen was also taken 
from the lytic area in the head of the first meta- 
tarsal. The report of the pathologist (Joseph M. 
Young, M.D.) was ‘“‘non-specific fibrosis’’ (Fig. 5). 

Bony healing was good, but the patient continued 
to complain of pain in the right foot. On Nov. 30, 
1951, he was again operated upon and the vitallium 
screws inserted at the original operation were re- 
moved. The fracture was well united. 

Because of the unusual bone lesions, the patient 
was referred to the Medical Service. Here hyper- 
parathyroidism was excluded, and examination of 
members of the family ruled out a familial trait. 

The patient was followed thereafter at three- 
month intervals for almost five years (to the time of 
this report). There were slight increases in bone 


absorption in the head of the fourth metatarsal 
(Fig. 3) and erosion of the proximal end of the prox- 
imal phalanx of the fourth toe, with widening of the 
metatarsophalangeal joint. Some of the cystic areas 
in the proximal phalanx of the big toe on the left 
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Bilateral defects in tuberosities of fifth metatarsal bones resembling fractures, most pronounced on the 

Multiple osseous defects and cystic changes in phalanges and heads of several metatarsal bones. 

Appearance about five years later, showing some increase in cystic changes in the proximal phalanx 
of the left first toe and some progression about the fourth right metatarsophalangeal joint. 
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side showed an increase in size. The lesions in the 
hands and mandible were unchanged. Symptoms 
disappeared with removal of the vitallium screws. 


DISCUSSION 

In general, this case presents multiple 
lytic and cystic lesions in the tubular 
bones of the hands and feet generally 
sparing the terminal tufts, an area of 
rarefaction in the mandible, and a tendency 
to slow progression. The absence of os- 
teoporosis, skin ulcerations, sensory 





changes, familial trait, and abnormalities of 
blood chemistry is noteworthy. No ett 
ologic factor could be established, and the 
case is considered to be similar to that of 
Harnasch, cited above. 

Of the remaining 6 cases reported by 
various authors as acro-osteolysis, only 
Wieland’s second case might possibly be 
considered as idiopathic. The diagnoses 
of the remaining 5 cases were established 
as hunger osteopathy, hyperparathyroid- 
ism (primary and secondary) multiglan- 
dular endocrine deficiency, and absorption 
deficiency. The acro-osteolysis in these 















Fig, 5, 


Fig. 4. Characteristic defects in distal phalanges, generally sparing the tufts; absence of distal 
end of left fifth middle phalanx. 


Fig. 5, 


Microscopic section (100) of tissue removed at surgery, showing dense and cellular fibrous tissue with 
a few bone spicules. 
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conditions was only part of the major 
syndrome. This would leave only 3 cases 
to which the term idiopathic, non-familial 
acro-osteolysis would appear to be ap- 
plicable, including the present example. 
Limiting the criteria for this condition 
will permit the eventual determination 
as to whether it is indeed a new disease 
entity. It is hoped that defining the 
condition as idiopathic and non-familial 
may stimulate additional reports. 

While the cause is unknown, the his- 
tologic examination of the tissue removed 
at surgery partially supports the belief 
that the condition is a developmental or 
congenital osseous dysplasia related to 
failure of ossification of the shafts of 
small bones. 

SUMMARY 

A case unique in the American litera- 
ture is reported, with symmetrical osseous 
defects of the tubular bones of the hands 
and feet, generally sparing the terminal 
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tufts, with histologic evidence of nop. 
specific fibrosis. 

The etiology is unknown and the condj. 
tion is designated by the authors as idio- 
pathic non-familial acro-osteolysis, 

A congenital or developmental osseoys 
dysplasia is suggested as the basic pathol- 
ogy of the condition. 


VA Hospital 
Park Ave. and Getwell St. 
Memphis 15, Tenn. 
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SUMMARIO IN INTERLINGUA 


Idiopathic Acro-Osteolyse Non-Familial. 
Reporto de un Caso Observate Durante Cinque Annos 


Es presentate un caso de multiple le- 
siones lytic e cystic in le ossos tubular del 
manos e del pedes, non afficente in general 


le villos terminal. Esseva notate un area 
de rarefaction in le mandibula, un tendentia 
a progreder lentemente, e le absentia de 
osteoporosis, ulcerationes cutanee, altera- 
tiones sensori, tracto familial, o anorma- 
litates hematochimic. 

Le autores opina que iste caso es simile 
a duo previemente reportate—un per 
Harnasch in 1950 e un per Wieland in 


1952, ambes in le litteratura german. 
Quatro altere casos ha essite publicate, 
sed in illos le etiologia esseva cognoscite 
de maniera que il non esserea correcte de- 
signar los como acro-osteolyse idiopathic. 

Durante que le causa de iste idiopathia 
es incognoscite, le examine histologic del 
tessuto abferite al operation supporta le 
vista que le condition es un dysplasia ossee 
disveloppamental o congenite, relationate 
al non-ossification del diaphyse de 0ss0s 
minor. 


Idiopathic Arco-Osteolyse Non-Familial 
Reporto de un Caso Observante Durante Cinque Annos 
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Benign Intraluminal Polypoid Adenoma of 
the First Portion of the Duodenum 


Case Report and Review of the Literature! 
GORDON J. CULVER, M.D., and RALPH CACCESE, M.D. 


BENIGN polypoid adenoma of the first 
A portion of the duodenum, which was 
diagnosed preoperatively, is reported. 


CASE REPORT 


4. C., a 55-year-old white male, was admitted on 
April 26, 1955, complaining of mild epigastric pain 
for one month. For the past two years he had 
experienced intermittent epigastric distress occurring 
between meals and relieved by eating and lying 


Fig. 1. 


—santiiis 


down. The pain did not radiate, and improvement 
followed conservative therapy. There was no his- 
tory of nausea, emesis, hematemesis, or diarrhea, nor 
had there been any bloody or tarry stools, jaundice, 
or weight loss. 

Physical examination was essentially negative 
except for epigastric tenderness on deep palpation. 
No abdominal masses were palpable. 

Gastric analysis with histamine showed no free 
hydrochloric acid. Otherwise all laboratory tests 
were within normal limits. 


Pressure spot films of the duodenal bulb demonstrating the tumor defect described in the reported case. 


‘From the Department of Radiology, Buffalo General Hospital, and the University of Buffalo School of Medi- 


cine, Buffalo, N. Y. 


Accepted for publication in February 1957. 
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Fig. 2. A. 
through the pylorus to simulate a primary duodenal 


Benign gastric polyp, prolapsing 


lesion. B. Itsreturn to gastric position. 


Roentgenologic Studies: Roentgen study of the 
upper gastrointestinal tract demonstrated a smooth, 
round defect at the base of the duodenal cap, measur- 
ing about 2 cm. in diameter. This was sharply de- 
fined and did not distort the duodenal bulb. It was 
immovable. The overlying mucosa seemed normal. 
No ulceration was seen. There was no obstruction. 

Impression: Benign polypoid tumor of the first 
portion of the duodenum without demonstrable 
pedicle. 

Surgery: At operation, April 29, a mass about 2 
cm. in diameter was palpable in the first portion of 
the duodenum. A transverse incision just distal to 
the pylorus on the anterior duodenal wall was made, 
and a polyp was found attached by a relatively small 
base to the anterior superior border of the duo- 


denum. The pedicle was clamped and the polyp 
removed. The postoperative course was unevent- 
ful. 


Pathology: The microscopic diagnosis was poly- 
poid adenomatous duodenal tumor with distinct 
hyperplasia and hypertrophy of Brunner’s glands. 
There was cystic dilatation of several ducts with 
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Brunner’s glands in the wall. The growth showed 
edema and inflammation. There was no evidence of 
malignancy. 


COMMENT 


Since benign neoplasms of the duodenum 
are usually asymptomatic, the greatest 
number are found at autopsy. Symptoms 
when present are usually those of local 
irritability such as occur in duodenal ulcer 
or diseases of the stomach or pancreatico- 
biliary tract. 

Roentgen examination of the gastro- 
intestinal tract is the only available method 
of preoperative diagnosis. This depends 
on the demonstration of a smooth filling 
defect within the duodenal lumen without 
associated deformity or evidence of infil- 
tration. In differential diagnosis all other 
benign duodenal lesions must be consid- 
ered. As in any other location, cancer can 
be ruled out only by histologic examina- 
tion. Occasionally prepyloric gastric tu- 
mors can prolapse into the duodenum and be 
misinterpreted as primary duodenal lesions. 
Figure 2 is an example of such an occur- 
rence, showing (A) a polyp within the 
duodenum and (B) its return to its true 
gastric location. 

Tumors of the small bowel are uncom- 
mon. According to available statistics, 


TABLE 1: THE SERIES OF BENIGN NEOPLASMS OF THE 
SMALL BOWEL PRESENTED BY RIVER ET AL. 








Duodenum Jejunum Tleum 

Adenomas 73 47 72 
Polyps 18 29 84 
Lipomas 35 34 1 13 
Myomas 32 53 69 
Fibromas 6 20 110 
Angiomas and S 

hemangiomas 8 32 36 
Fibromyomas 12 17 35 
Neurogenic tumors 6 18 32 
Fibromyxomas 1 2 18 
Lymphangiomas 1 4 9 
Fibroadenomas 4 2 o 
Myofibromas 1 3 6 
Myxomas 1 4 








the percentage of small bowel tumors 
varies from 2.5 to 8.9 per cent of all gastro- 
intestinal tumors. Benign tumors of the 
small intestine are extremely rare. 

A review of the literature shows the 
ileum to be the most common site for 
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benign neoplasms of the small bowel, fol- 
wed by the duodenum and jejunum, 
in this order. The most complete review 
of the literature up to the present time is 
that of River ef al. (2), showing that the 
incidence increases progressively from 
the duodenum toward the ileum. Of a 
otal of 1,399 benign tumors of the small 
powel, 198 were found to be located in the 
duodenum, 272 in the jejunum, and 606 in 
the ileum. In the remaining cases more 
than one segment of the small bowel was 
involved. To the 198 cases of benign 
duodenal tumor in this series may be 
added 2 others from the literature, one a 
pedunculated submucosal lipoma and the 
other a polypoid adenomatous tumor (1). 
With the present case, the total number 
is thus 201 (14.3 per cent of all benign 
tumors of the small bowel). 

Adenomas are the most common benign 
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tumors of the duodenum and small bowel. 
These are divided into Brunner’s gland and 
mucous gland adenomas. The next most 
common type is the lipoma, followed by 
myoma, true polyp, fibromyoma, angioma 
and hemangioma, neurogenic tumor, fibro- 
adenoma, lymphangioma, fibromyxoma, 
and myofibroma (Table I). 

Using the classification of River et al. (2), 
we must designate the tumor in our patient 
an adenoma, or a benign polypoid adenoma, 
located intraluminally in the first portion of 
the duodenum. 


100 High St., 
Buffalo, N. Y. 
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SUMMARIO IN INTERLINGUA 
Benigne Adenoma Polypoide Intra le Passage del Prime Portion del Duodeno 


Le autores reporta un caso de benigne 
adenoma polypoide locate intra le passage 
del prime portion del duodeno. Le diag- 
nose roentgenologic del tumor, basate 
super le demonstration de un lisie e ronde 
defecto al base del bulbo duodenal sin 


associate deformitate o evidentia de in- 
filtration, esseva confirmate al operation. 
Es mentionate un reportate serie de 198 
casos de benigne tumor duodenal. Per 
adder 2 altere exemplos ab le litteratura e 
le presente caso on obtene un total de 201. 


SUMMARIO IN INTERLINGUA 


Duplication de Ceco e Appendice. 


Reporto de Un Caso 


(Pagina 266) 


Duplication symptomatic del ceco es 
rar in adultos. Le autor trovava 9 casos 
in su scrutinio del litteratura, a parte le 
caso hic reportate. Su patiente esseva un 
negra de 44 annos de etate. Le constata- 


tiones roentgenologic e physic pareva in- 
dicar un lesion maligne del ceco, e le tracto 
intestinal esseva resecate ab le ileo terminal 
usque al colon medio-ascendente. Le 


examine del specimen revelava un du- 
plication congenite del ceco e del appen- 
dice. Studios histologic monstrava que le 
pariete del cyste esseva componite de 2 
stratos de normal mucosa colonic separate 
per duo definite stratos de musculo circular 
e un indefinite strato de musculo longi- 
tudinal. Le appendice habeva un duple 
passage in 2,0 cm de su longor de 4,5 cm. 








Duplication of the Cecum and Appendix 


Report of a Case! 
ROBERT B. BROWN, M.D. 


REVIEW OF THE literature discloses 
A reports of 9 cases of cecal duplication 
in adults. Lotheissen (8) reported an ex- 
ample in a 21-year-old female. Evans (3) 
described a case in a 29-year-old male with 
intermittent griping lower abdominal pains 
and a mass in the right lower quadrant. 
Hughes-Jones (4), reviewing 55 enteroge- 
nous cysts of the gastrointestinal tract, 
found 4 involving the cecum; in adults 
21, 21, 23, and 29 years of age, respectively. 
Kunath et al. (5) reported a case in a 
63-year-old man with attacks of shifting 
gaseous distress accompanied by diarrhea. 
Patterson’s patient was a 19-year-old male 
with right lower quadrant pain and consti- 
pation (9). Consiglio (2) observed an ex- 


Fig. 1. 


Filling defect along the medial margin of the cecum demonstrated by barium enema. 
Fig. 2. Cecum and appendiceal lumen containing barium twenty-four hours after ingestion of barium meal. 


ample in an aged patient with ileocec. 
transverse colon invagination led by a cecal 
enterocystoma. 

Ladd and Gross (6) define duplications 
as ‘‘spherical or tubular structures which 
possess a well developed smooth muscle 
layer and are lined by mucous membrane: 
they are found at any level from the tongue 
to the anus, usually intimately attached 
to some portion of the alimentary tract.” 
The term is synonymous with “enteric 
cyst,” ‘“‘enterogenous cyst,” “‘inclusion 
cyst,” etc. Duplications share a common 
blood supply with the intestinal tract. 
Because of their congenital origin, they 
usually become symptomatic early in life, 
and are discovered in infancy or childhood. 


bolus of barium in the cecum apparently is within the lumen of the duplication. 


! From the Department of Radiology, University of Pittsburgh School of Medicine, Pittsburgh, Penna. 
cepted for publication in February 1957. 
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DUPLICATION OF CECUM AND APPENDIX 
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The embryologic theories of Bremer (1), 
tewis and Thyng (7), and others are 
adequately covered elsewhere and will not 


pe reviewed here. 


REPORT OF A CASE 


\ 44-year-old Negro woman was admitted to the 
hospital because of epigastric pain and fresh rectal 
bleeding of three days duration. She had lost 23 
sounds since a similar episode one month previously. 
\ year earlier the patient had experienced several 
js of diarrhea accompanied by the passage of 
bright red blood. 

Physical examination disclosed a small movable 
mass in the right lower quadrant of the abdomen. 
4 barium enema study showed a persistent filling 
defect along the medial border of the cecum (Fig. 1). 
Reflux into the terminal ileum could not be obtained. 
Barium administered orally outlined the cecum and 
the appendiceal lumen on the twenty-four-hour film 
Fig. 2). Thus antegrade filling failed to show the 
defect demonstrated by retrograde studies. Because 
{the possibility of cecal cancer, the intestinal tract 
was resected from the terminal ileum to mid-ascend- 
ing colon. 

Examination of the specimen (Fig. 3) disclosed a 
congenital duplication of the cecum and appendix. 
Histologic study showed the wall of the cyst to be 
composed of two layers of normal colonic mucosa 
separated by two definite layers of circular muscle 
and one indefinite layer of longitudinal muscle. The 
appendix had a double lumen for 2.0 cm. of its 4.5 


ca, length. 
SUMMARY 


A case of duplication of the cecum in a 
year-old woman is added to the 9 
previously appearing in the literature. 


230 Lothrop St. 
Pittsburgh 13, Penna. 
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Fig. 3. Coronal section of the surgical specimen. 
The stoma of the duplication lies just proximal to the 
ileocecal valve. The arrow indicates the appendiceal 
lumen confluent with the cyst cavity. 
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Design and Calibration of Pocket Personnel 


HARRY H. HUBBELL, Jr., RAYMOND M. 


bere INCREASINGLY widespread use of 
radioisotopes in chemistry, biology, 
medicine, and industry has produced a 
greatly increased need for satisfactory tech- 
nics for personnel monitoring to avoid 
chronic over-exposures to radiation. Film 
badges and pocket ionization chambers 
serve well for measuring gamma radiation, 
but the low penetrating power of beta 
radiation makes these devices unsuitable 
for its accurate measurement unless the 
design is altered. The necessary light- 
tight wrapping on film reduces the meas- 
ured dose by a large and somewhat un- 
certain factor. In addition, many film 
badges have so much absorbing material 
in front of the film packet that the device 
is practically insensitive to the soft beta 
radiation which can seriously damage the 
dermis and other tissues close to the sur- 
face of the body. 

Furthermore, no completely satisfac- 
tory source exists for calibrating beta-ray- 
sensitive dosimeters. Thin sources are 
difficult to prepare and are likely to con- 
taminate the dosimeter, and thick sources 
usually give an unknown spectrum and dose 
rate. Uranium sheets, which are widely 
used for calibration, are undesirable be- 
cause of their emission of alpha particles 
and radon. Moreover, while the contact 
dose rate from uranium covered with 
enough material to stop the alpha particles 
is accurately known from extrapolation 
chamber measurements, the dose rates at 
various practical distances from a uranium 
sheet are not known and their calculation 
is nearly impossible because of the unknown 
shape of the degraded, thick-source energy 
spectrum, and the unknown angular dis- 
tribution. 

It is the purpose of this paper to describe 


Dosimeters for Beta Radiation’ 
JOHNSON?, and ROBERT D. BIRKHOFF 


a pocket dosimeter suitable for beta radia. 
tion and a technic for calibrating the dosim. 
eter which, to a large extent, avoids these 
problems. 


THE DOSIMETER 


Pocket ionization chambers, either with 
or without a built-in electroscope are 
widely used and generally satisfactory for 
measuring gamma-ray dose. The dosim- 
eter to be described is a modification of 
one type of such chamber, the Victoreen, 
to make it more sensitive to beta radia. 
tion. For convenience, the chamber was 
constructed with the same sensitive vol- 
ume and external dimensions as the Vic- 
toreen, so that it can be charged and read 
on the Victoreen Minometer. The Mi- 
nometer is a simple string electrometer com- 
bined with a transformer-rectifier charging 
circuit. The sensitive volume of the new 
chamber is defined by a cylinder of con- 
ducting paper or plastic having a wall 
thickness corresponding to a surface den- 
sity of 7 mg. per square centimeter, the 
thickness of the human epidermis as given 
in Handbook 59 of the National Commit- 
tee on Radiation Protection (1). Hence 
any radiation which can penetrate the 
epidermis can penetrate the wall of the 
chamber and contribute to the measured 
dose. For standardization purposes we 
have assumed that a chamber having a 
wall of this thickness will measure cor- 
rectly all beta radiation which can pene- 
trate the epidermis and produce a radia- 
tion exposure in living tissue. 

Since a chamber with only a paper wall is 
too fragile for field use, several models with 
different perforated protecting walls have 
been made, as shown in Figure 1, where 
A is a Victoreen pencil chamber; B 1s 4 


‘From Oak Ridge National Laboratory, operated by Union Carbide Nuclear Company, Oak Ridge, — 
Presented at the Forty-second Annual Meeting of the Radiological Society of North America, Chicago, Ill, Dec. 
2-7, 1956. 

2? Now at Westinghouse Research Laboratories, East Pittsburgh, Penna. 
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laboratory standard having a 7 mg. cm.’ 
wall; C, D, and E are aluminum, plastic-, 
and magnesium-walled pencil chambers 
with about 50 per cent of their surfaces 
drilled away; F is an iron screen-walled 
pencil; G is an aluminum screen-walled 
pencil and H shows a section view of a 
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ray sources are usually enclosed by shields 
which produce this equilibrium, or are kept 
at a distance of several meters, so that the 
intervening air establishes equilibrium. 
The drilled plastic wall on one of the trial 
chambers did not prove completely satis- 
factory because its transmission was low 


Phot 7172 
UNCLASSIFIED 


Fig. 1. Standard Victoreen pocket ionization chamber and various beta-ray 


sensitive chambers. 
two types of center electrodes. 
clockwise, the chambers shown are: 
Paper-wall chamber. C. 
plastic wall chamber. E. 
less steel screen wall chamber. 
Section view of a typical pencil. 


G. 


typical pencil and the two standard typés 
of center electrode used in such pencils. 
This electrode is a rod of 1/16-inch alumi- 
tum, coated outside with graphite and 
having insulators with low electrical leak- 
age moulded on the ends. 

The wall thickness of the commercial 
Vietoreen pocket chamber is about 256 
mg.cm.*, or equivalent to the range of a 
beta ray of energy greater than the cal- 
tllated average energy in water solution 
of the spectrum of yttrium 90, which has 
ome of the highest energy spectra of the 
‘ommon beta-ray emitters. This heavy 
all was designed to ensure that equilib- 
num is established between any gamma 
ndiation and its secondary electrons. 
Under most field conditions so heavy a 
wall proves unnecessary, because gamma- 





At the top, H shows a standard chamber cut open and 
Starting at the upper right and reading 
A. 
Perforated aluminum wall chamber. 
Perforated magnesium wall chamber. F. 
Aluminum screen wall chamber. 
(Nucleonics 15: 85, February 1957.) 


Standard Victoreen chamber. B. 
D. ° Drilled 
Stain- 
H. 


and because rays incident at an angle to the 
dosimeter axis were absorbed and degraded 
to an unknown degree, so that the expected 
dose response could not be calculated. 
The iron screen-walled pencil had a high 
response to low-energy x-rays as a result of 
photoelectrons from the ircn. The per- 
forated aluminum or magnesium wall of 
0.010 inch thickness proved quite success- 
ful. 


CALIBRATION 


A. Roentgen and Gamma Radiation: 
The responses of this new dosimeter and 
the Victoreen dosimeter were checked 
against that of a Victoreen condenser 


r-meter and against a free-air ionization 
chamber of the Bureau of Standards de- 
Heavily filtered x-rays having effec- 


sign. 
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calculated from the data given by F. H. Day (6) are shown on the dotted curve. 


radium source was determined from its calibration. 


tive energies from 21 to 200 kev (produced 
by 30- to 250-kvp constant potential ma- 
chine) and radium gamma rays whose effec- 
tive energy was determined as 700 kev for 
low filtration were used. The results are 
shown in Figure 2. While a peak in the 
response curve still occurs below 100 kev, 
it is essentially the same for all the cham- 
bers. Thus, under field conditions, the 
beta dosimeter will give the same response 
as the standard Victoreen to roentgen and 
gamma radiation. 

B. Beta Radiation: The calibration is 
performed for beta radiation by effectively 
immersing the dosimeters in dilute water 
solutions of a number of radioactive iso- 
topes which emit only beta rays (2).* The 
dosimeter response as a function of beta- 
ray energy was compared with the dose de- 
termined by three different methods to be 
discussed below. 


* We are indebted to Dr. H. H. Rossi for suggesting 
this technic to us. 


X- and gamma-ray response of Victoreen pocket chamber and several experimental chambers, Points 


The dose rate from the ORNL 


The development of the calibration tech- 
nic used here depends upon the Bragg- 
Gray principle (3) and upon the Spencer- 
Fano-Attix theory (4) of the electron 
slowing-down spectrum. The details of 
these theories, our calculations from them, 
and our experimental verification of the 
electron flux spectrum have been described 
elsewhere and need not be repeated (8). 
It will suffice for present purposes to point 
out that the approximation of Spencer and 
Attix permits one to calculate the spectrum 
of electrons in a medium which contains a 
beta-emitting radioisotope. 

Typical spectra are shown in Figure 3 
for phosphorus 32 in water. The thin- 
source nuclear beta-ray spectrum and the 
degraded electron spectrum in water are 
shown. On the abscissa axis are marked 
the average values for the electron energies 
in the two spectra. 

The calibration was done in the cel 
shown in Figure 4. The cell is made of 
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gainless steel for ease in decontamination, 


and has a gasketed plastic lid and a hollow 


wiindrical stub opening projecting inward 
jor about 2 cm. on each side. A very thin 
plastic (‘“Mylar’’), coated on both sides 
with aluminum, is sealed around these 
subs, and the whole cell is filled with a 
dilute solution of a radioisotope and put 
under a partial vacuum amounting to 
about 1 or 2inchesof water. This vacuum 
causes the volume of the irradiation cham- 
ber to assume the shape of a perfect cylin- 
der of known dimensions. 

The thickness of the water solution sur- 
rounding the cavity is greater than the 
range of the most energetic beta ray used. 
Hence the cavity is effectively located in 
an infinite, uniform medium. Therefore, 
the expected dose rate in the cavity 
may be calculated from the assumption 
that the amount of energy given off by 
the radioisotope per cubic centimeter per 
second is absorbed in a cubic centimeter 
inthe liquid. Multiplying this dose rate in 
the liquid by the ratio of the stopping 
power of air to liquid, according to the 
Bragg-Gray principle (3), gives the dose 
rate in the cavity. This procedure yields 
the first standard to which to compare 
dosimeter response; the results are given 


Fig. 4. Calibration cell for beta-ray-sensitive pocket chambers. 
A disassembled cell is shown at the right. 
(Nucleonics 15: 85, February 1957.) 


are shown at the left. 
for using the cavity as an ionization chamber. 
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Fig. 3. Beta-ray spectra for thin source of P* 
and source absorbed in water. The thin-source spec- 
trum was calculated by the methods described by 
Marshall (7). 
in Figure 5. The abscissa of each point on 
the response curves is the average energy 
of the degraded electron spectrum in wa- 
ter. The ordinate is the ratio of the read- 
ing of any given dcsimeter to the dose de- 
termined by the method used as a stand- 
ard, and is expressed as per cent. 

The curves show that, as is to be expected, 
the response is very low for low-energy 
beta rays, since many cannot penetrate 
the walls of the dosimeters. The response 
rises for higher-energy beta rays and for 
thinner-wall dosimeters. Considering the 
difficulties of absolute assay of low-energy 


The assembled cell and its reservoir, S, 
In front are the electrometer head and electrode 





beta-emitting isotopes, 
reasonably good. 
In connection with the depth-dose prob- 


the results are 
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Fig. 5. Response of beta-ray-sensitive pocket 
chambers expressed as percentages of the dose in the 
cavity in water solution, calculated from the radio- 
assay of the solutions and the Bragg-Gray principle. 


lem, it is interesting to notice in Figure 5 
how the measured dose varies with the wall 
thickness of the measuring instrument for 
degraded electron spectra. Even at high 
energies the 1 mg. per square centimeter 
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Fig. 6. Response of beta-sensitive pocket chambers 
expressed as percentages of the dose measured in the 
cavity used as an ionization chamber. 


Mylar absorbs 10 to 20 per cent of the dose; 
the 7 mg./cm.* paper absorbs half or more 
of the dose; and the 256 mg./cm.? wall 
of the standard Victoreen absorbs 85 
per cent or more of the dose. Because the 


radiation is incident isotropically in direc- 
tion on the cavity, these data do not lend 
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themselves to further theoretical] interpre. 
tation. 

One may also insert an electrode in the 
cavity in the solution and use the inne 
wall of the cavity as the other electrode, 
making the whole cavity an ionization 
chamber. The dose rate is then caleu- 
lated simply from the number of jong 
measured per cubic centimeter per second, 
This gives the highest curve in Figure 5, 
In Figure 6 the other dosimeters are com. 
pared to this as a second standard. Again 
similar features are noted in the curves, 

Finally, one may, as discussed above, 
consider the dose measured by the paper. 


s** ce*® wet 71204 ag" pst y* 
se 79 130 237 7 506 
] ] T 
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Fig. 7. Response of beta-sensitive pocket chambers 
expressed as percentages of the paper-wall chamber 
dose rate. This dose is assumed to be equivalent to 
the dose to the basal layer of the epidermis. 


wall chamber as an accurate measurement of 
the dose to the basal layer of the epidermis 
and plot the response of the other dosim- 
eters as compared to this. The results 
are shown in Figure 7. The perforated 
aluminum and magnesium chambers are 
satisfactory personnel dosimeters, since 
they measured at least half the dose for low- 
energy beta emitters, and nearly all of it 
for high-energy emitters. 

Thus a personnel beta dosimeter has 
been obtained which permits determination 
of either combined beta- and gamma-ray 
dose, or of beta-ray dose alone if a standard 
chamber is also worn and its reading sub- 
tracted from that of the beta chamber. 
The chambers may be calibrated in ab- 
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lute terms by the immersion method de- 
gribed, which eliminates problems en- 
countered by other calibration methods. 


SUMMARY 


A pocket dosimeter suitable for measur- 
ing beta radiation is described and a tech- 
sic for its calibration is presented. The 
chamber is a modification of the standard 
Victoreen pencil ionization chamber and 
can be charged and read on the same 
Minometer. 

The dosimeter is calibrated by placing 
it in a cavity having 1 mg./cm.? walls 
within a tank containing dilute water solu- 
tions of several beta-emitting isotopes. 
The dose rate is calculated from the known 
beta-energy spectrum and the measured 
specific activity of the solutions, according 
to the Bragg-Gray principle. The mean 
energy of the electrons traversing the 
cavity is calculated from the Spencer- 
Fano-Attix theory of the electron slowing 
down spectrum. 
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SUMMARIO IN INTERLINGUA 
Construction e Calibration de Dosimetros de Tasca pro Radios Beta 


Plure practic cameras de ionisation -de 
tasca ha essite disveloppate pro mesurar, 
in conjunction con cameras Victoreen 
standard, dosages de radios beta in le 
controlo de personal. Le cameras con- 
sste de un iono-colligente volumine in- 
terior del mesme dimensiones como le 
silo standard, con un pariete de papiro 
conductive de un spissitate de 7 mg/cm’, 
equivalente al epiderme del ‘‘homine stand- 
ad,” de maniera que omne radios beta 
tapace a penetrar le pelle es capace a entrar 
inlecamera. Le region interior deriva su 
ortia mechanic ab un perforate cylindro 
exterior de tenue aluminum o magnesium 
ode plastico, de maniera que le stilo com- 
plete ha le mesme dimensiones exterior 
como le stilo standard e pote esser cargate 





e legite per medio del mesme Minometro. 

Le responsa del cameras a radios beta in 
le presentia de radios gamma e de forte- 
mente filtrate radios X monstra que illos 
es al minus tanto independente de energia 
como le stilos standard sub le majoritate 
del conditiones de uso practic. Le stilos 
es calibrate per placiar los in un cavitate 
a parietes de 1 mg cm? intra un tank que 
contine dilute solutiones aquose de plure 
isotopos a emission de radios beta. Le 
dosage es calculate ab le cognoscite spectro 
de energia beta e le mesurate activitate 
specific del solutiones secundo le principio 
de Bragg-Gray. Le energia medie del 


electrones que transversa le cavitate es 
calculate secundo le theoria de Spencer- 
‘ano-Attix in re le spectro del relentation 
de electrones. 


WORK IN PROGRESS 





Dose Rate and Energy in Response 
of Embryonic Rats to Radiation! 


MELVIN R. SIKOV, Ph.D., and 
JAMES E. LOFSTROM, M.D. 


It has been realized that the response of most 
biological systems to ionizing radiation is predicated, 
at least in part, upon the energy of the radiation 
and the rate at which it is delivered. More quan- 
titative information on these effects in various 
systems is currently required to provide a basis 
for acceptable theories for the phenomenon. Ex- 
periments on radiation effects in the embryo being 
carried out in this laboratory have indicated that 
the intrauterine animal might be much more sensi- 
tive to variations in dose rate and energy than most 
systems thus far studied. A series of experiments 
was thus initiated to quantitate the response of 
the rat embryo to alterations in these parameters. 
The response in terms of induced intrauterine mor- 


' From the Department of Radiology, Wayne State 
University College of Medicine, Detroit, Mich. 

This work is supported in part by Contract with the 
U. S. Atomic Energy Commission and in part by a 
Grant from the Receiving Hospital Research Corpora- 
tion. 
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tality, growth depression, and gross morphological 
defects is being quantitated in rats irradiated dur- 
ing the middle of the second trimester. 

Our experiments thus far have been concerned 
with comparing cobalt-60 gamma rays with 250-kyp 
x-rays at a dose level of 150 r to the embryo as 
measured in water phantoms. A definite energy 
effect in the lethal response has been found which is 
much more pronounced at sharply defined times of 
gestation. Greater depression of growth is pro- 
duced by x- than by y-irradiation throughout this 
period, without sharp peaks of sensitivity. X-rays 
have been found consistently to produce a greater 
incidence of morphological defects than the same 
quantity of y-radiation. 

The response of all three systems was found to be 
greatly diminished at decreased dose rate in the 
range studied thus far. This dose-rate dependence 
becomes particularly notable in the induction of 
certain malformations, e.g., the eye. 

The rat embryo seems to be a very excellent sys- 
tem in which to study dose rate and energy effects, 
since the response of three essentially independent 
processes can be studied simultaneously. We are 
currently interrelating the precise time and mor- 
phological stage of gestation at which radiation is 
administered with a much wider range of dose-rates 
and radiant energies. 


(WAY 











Ann 


The 
Societ 
Chica: 
G1 
been 
more | 
day, | 
single 
cours 
the s 
event 
two 
betw 
10:31 
ing t 
able 
cour: 
Cour 
Wall 
cour’ 
in th 
TI 
P.M., 
as in 
will 
Tue: 
enti 
radi 
cal j 
day 
Thu 
will 
on 
nos 
V 
will 
enti 
C, 





— 


logical 
d dur. 


cerned 
i0-kvp 
&ryO as 
ehergy 
hich is 
mes of 
3 pro- 
it this 
C-rays 
reater 
Same 


to be 
n the 
dence 
m of 


L SYs- 
fects, 
dent 
> are 
mor- 
mM is 
rates 












PDIiTORIAL 








Annual Meeting of the Radiological Society of North America 


The 1957 meeting of the Radiological 
Society of North America will be held in 
Chicago at the Palmer House, Nov. 17 to 
9. This year the plan of the meeting has 
been changed to meet the demand for 
more refresher courses. Beginning on Sun- 
day, Nov. 17, at 2:00 p.M., there will be a 
single Therapy Session followed by several 
courses between 4:00 and 5:30 pP.m., and 
the single Film-Reading Session Sunday 
evening. On Monday morning, Nov. 18, 
two series of courses will be held, one 
between 8:30 and 10:00 and a second from 
10:30 to 12:00, at least partially answer- 
ing the many complaints of never being 
able to attend more than one refresher 
coursea day. At last count the Refresher 
Course Committee, with Dr. John W. 
Walker as Chairman, had arranged for 57 
courses. An outline of these will appear 
in the September issue of RADIOLOGY. 

The general sessions will open at 2:00 
pM., Monday, following the same pattern 
asin previous years. Two general sessions 
wil be held each morning, beginning 
Tuesday: Section A devoted almost 
entirely to diagnosis, and Section B to 
radiobiology, radiophysics, and the physi- 
cal problems of therapy. Beginning Tues- 
day afternoon and continuing through 
Thursday afternoon, Sections A and B 
will be combined to include papers largely 
on therapy but also covering some diag- 
nostic problems. 

Wednesday afternoon, Nov. 20, there 
will be a single session of Section C, limited 
entirely to radiophysics. Sections B and 
C, as in the past few years, will be directed 
by Mr. Lauriston S. Taylor and Dr. 
Harold Wycoff. 

Another Memorial Fund Lecture will be 
given at the opening general session Mon- 
day afternoon. 
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In the general program, considerable 
attention will be given to several current 
and recurrent problems in radiology. It 
is intended to devote an hour and a half to 
the problem of radiopaque media, the 
reactions they provoke and protection 
therefrom. Another important session will 
deal with ways and means of reducing x-ray 
exposure in diagnostic radiology, a direct 
response to the reports of the National 
Academy of Sciences. There will be sym- 
posia and panels dealing with the current 
management of pulmonary tuberculosis, 
functional disturbances of the gastroin- 
testinal tract, and pediatrics; a two-hour 
panel discussion on the problems of lower 
back pain and disability, with talks by 
several men in the industrial medical 
field; a short symposium on occlusive 
cerebrovascular disease, and a group of 
papers on miscellaneous subjects, including 
one on coronary artery visualization. 

A large group of what we believe to be 
excellent scientific exhibits has been as- 
sembled by the Scientific Exhibits Com- 
mittee, with Dr. Ivan J. Miller as Chair- 
man. 

Dr. John H. Gilmore continues to serve 
as Chairman of the Commercial Exhibits 
Committee and the promise is for another 
excellent exhibit. 

This year Dr. Burns Lewis heads the 
local Chicago committees, to all the mem- 
bers of which, individually and collec- 
tively, I extend most sincere thanks for 
their help and cooperation. It is always a 
pleasure to be in Chicago for this meeting 
and to enjoy the hospitality and the en- 
thusiastic support of our Chicago members. 

The ladies attending the meeting will 
find that they have been supplied with a 
meeting room, with coffee available. Their 
entertainment, under the able leadership 
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of Mrs. Burns Lewis, Mrs. John Gilmore, 
Mrs. Rosella Arens, and Mrs. Warren 
Furey, will include a benefit style show, 
being arranged in conjunction with the 
auxiliary of Northwestern University. 

Last year out of a total registration of 
more than 3,000, only a relatively few 
members attended the annual banquet. 
In view of this obvious lack of interest, the 
Executive Committee voted to discontinue 
the banquet this year and decided to devote 
Thursday evening, instead of Tuesday as 
in former years, to the Carman lecture. 


August 1957 


At this time, also, the awards for the scien. 
tific exhibits and the gold medals wif} jy 
bestowed, and the new officers inducted 
Dr. L. H. Garland will be the Carman 
lecturer. 

My personal thanks go to all the speakers 
the councilors, officers and committeemen 
who have contributed their time and 
thought to help plan this Forty-third 
Annual Meeting. We hope that it is what 
you want and need. You are cordially in- 
vited. C. EDGAR VIRDEN, M.D. 


President 
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DOUGLAS J. ROBERTS, M.D. 
1892-1957 


_ Douglas James Roberts, M.D., of Hartford and his postgraduate training at the Royal Victoria 
‘ernon, Conn., died suddenly at his home March 12, Hospital, Bridgeport General Hospital, and the 


Q:7 Ny . e , * ‘ ‘ 
‘7, of coronary thrombosis which was unexpect- Army X-ray School at Cornell. He served in the 


tily found to be associated with lymphatic leukemia. first World War in the American Expeditionary 
_ Doctor Roberts was born in Burlington, Vermont, Force and was discharged in 1919 as a Major in the 
june 20, 1892. He was granted his medical degree Army Medical Corps. 

'y the University of Vermont in 1916 and received At the end of the first World War, Dr. Roberts 
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tegan the private practice of radiology in Hartford, 
Connecticut, where he became associated with Dr. 
\rthur C. Heublein. He soon became a visiting 
radiologist at the Hartford Hospital. Skill in his 
specialty, together with a friendly and genial person- 
ity, led to an outstanding leadership in radiology 
seth in and out of the State of Connecticut and in the 
acial affairs of the community. 

Doctor Roberts served as president of the Medical 
ind Surgical Staff of the Hartford Hospital, as 
chairman of the Executive Committee, and as a 
member of many of the hospital staff committees. 
Hewas associated in an active or consulting capacity 
with several other hospitals in Connecticut. He was 
, member of many national, sectional and state 
secieties and was past-president of the New Eng- 
land Roentgen Ray Society, the New England 
Cancer Society, and the Hartford Medical Society. 
He had become particularly interested in radiation 
therapy and at the time of his death was president- 
elect of the American Radium Society. 

Of the many interests and hobbies cultivated by 
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Dr. Roberts outside of his profession, none gave him 
greater pleasure than his collection of antiques, 
which included unusual pieces of pewter and rare 
old clocks. These, together with many excellent 
examples of period furniture, fitted naturally into 
the old New England farmhouse, which he had 
restored to its original appearance. He was active 
in the Connecticut Antique Society and a member 
of the National Association of Watch and Clock Col- 
lectors. 

A lover of music, Dr. Roberts sang with many 
local groups. He had a fine baritone voice and 
was a member of the choir of St. John’s Episcopal 
Church in Rockville, as well as a vestryman. 

Doctor Roberts has left an enviable record and he 
will be missed by his associates and his many friends. 
He is survived by his wife, Hope Richardson 
Roberts; two sons, Doctor Douglas J. Roberts, Jr., 
who is practicing radiology in Hartford, and Ross R. 
Roberts; a daughter, Mrs. Jane Roberts Pastel; 
and a sister, Miss Dorothy Roberts. There are 
seven grandchildren. RALPH T. OGDEN, M.D. 


KEITH THOMAS MEYER, M.D. 
1899-1957 


Dr. Keith T. Meyer, for over thirty vears a 
practicing radiologist in Evansville, Indiana, died 
n March 13, 1957. 

Dr. Meyer was born in Brillion, Wisconsin, in 
September 1899, the son of a physician. He 
received his premedical education at the University 
{ Chicago, was graduated from Loyola University 
School of Medicine in 1917, and took postgraduate 
training in Cornell University Medical School and 
Harvard Medical School. During World War I, he 
served in the Medical Corps of the United States 
Amy in France as roentgenologist for Provisional 
Base Hospital Number One and Evacuation Hospital 
Number Ten. 

Dr. Meyer began his practice in Evansville in 
24 as radiologist for the Welborn Hospital. In 
129, he left Welborn to become head of the radiol- 
gy department of the Protestant Deaconess 
Hospital of Evansville, a position which he held for 
eghteen years. During the Second World War, he 
erved also as radiologist of St. Mary's Hospital of 
evansville. He was also radiologist for the Metho- 


dist Hospital of Henderson, Kentucky, for more than 
ten years. In 1947, Dr. Meyer entered private 
practice and returned to the Welborn Memorial 
Baptist Hospital as chief radiologist. He retired 
from active practice in January 1957. 

Dr. Meyer was a diplomate of the American Board 
of Radiology, a member of the American College of 
Radiology and of the Radiological Society of North 
America. He was a past-president of the Tri- 
State Radiological Society, and held membership 
also in the Vanderburgh County Medical Society, 
of which he was secretary for seven years, the In- 
diana State Medical Society, and the Indiana 
Roentgen Society. 

Endowed with a rugged constitution, Dr. Meyer 
led an active life. He loved the out-of-doors, and 
in his leisure time could usually be found with his 
dogs. His career was well-rounded, including 
civic as well as professional activities. He is 
survived by his wife, Alice, and a daughter, Mrs. 
Arthur Koch. 

E. L. HENDERSHOT, M.D. 





a forthcoming issue of RADIOLOGY. 





It is with deep regret that we report the death, on July 27, of Dr. Sydney Hawley 
of Seattle, President-Elect, and Dr. Ira H. Lockwood, of Kansas City, Mo., Past-Pres 
ident, of the Radiological Society of North America. 


Further notice will appear in 
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AMERICAN BOARD OF RADIOLOGY 


The Spring 1958 examinations of the American 
Board of Radiology will be held at the Palmer 
House, Chicago, Ill., May 19-23, inclusive. The 
deadline for filing applications is Jan. 1, 1958. 
Correspondence should be addressed to the American 
Board of Radiology, Kahler Hotel Building, 
Rochester, Minn. 


NINTH INTERNATIONAL CONGRESS 
OF RADIOLOGY 


The Ninth International Congress of Radiology 
will be held in Munich, Germany, July 23 to July 
30, 1959. The President of the Congress is Pro- 
fessor Dr. B. Rajewsky, Frankfurt am Main, and 
the General-Secretary is Professor Dr. Hans v. 
Braunbehrens, Munich. Requests for information 
should be addressed to Dr. Viktor Loeck, Kongress- 
biiro, Forsthausstrasse 76. Frankfurt am Main. 


AMERICAN RADIUM SOCIETY 


The American Radium Society recently elected 
the following officers for 1957-58: President, Ralph 
T. Ogden, M.D., Hartford, Conn.; President-Elect, 
Milford D. Schulz, M.D., Boston, Mass.; First 
Vice-President, Ralph M. Caulk, M.D., Washing- 
ton, D. C.; Second Vice-President, Elizabeth F. 
Focht, New York, N. Y.; Secretary, Theodore R. 
Miller, M.D., 139 E. 36th St., New York 16, N. Y.; 
Treasurer, Jesshill Love, M.D., Louisville, Ky. 

The Society’s fortieth annual meeting will be held 
at Hollywood Beach, Fla., March 27-29, 1958. 


BALTIMORE CITY MEDICAL SOCIETY 
RADIOLOGICAL SECTION 


At a recent meeting of the Radiological Section of 
the Baltimore City Medical Society, Dr. Edward R. 
Dana was elected Chairman, and Dr. James K. V. 
Willson, 1100 N. Charles St., Baltimore 1, Secre- 
tary-Treasurer. 


CLEVELAND RADIOLOGICAL SOCIETY 


The Cleveland Radiological Society recently 
elected the following officers for 1957-58: President, 
Delbert A. Russell, M.D.; Vice-President, Thomas 
Knickerbocker, M.D.; Secretary-Treasurer, Fred- 
erick A. Rose, M.D., 2065 Adelbert Road, Cleveland 
6; Member-at-Large, Charles J. Miller, M.D. 


THE DETROIT ROENTGEN RAY 
AND RADIUM SOCIETY 


Newly elected officers of the Detroit Roentgen 
Ray and Radium Society are: President, Dr. W. 
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George Belanger; Vice-President, Dr. Ivor D 
Harris; Secretary-Treasurer, Dr. Joseph 0, Reed 
Jr., 3825 Brush St., Detroit 1; Elected Member of 
Executive Council, Dr. William D. Cheney; Blectej 
Member of Membership Committee, Dr. Horace C. 
Jones; Elected Member of the Liaison Committee 
Dr. J. E. Livesay. 


MINNESOTA RADIOLOGICAL SOCIETY 


At arecent meeting of the Minnesota Radiological 
Society, the following officers were elected for the 
coming year: David G. Pugh, M.D., President: 
Leo A. Nash, M.D., Vice-President; C. J. Baggen- 
stoss, M.D., 1953 Medical Arts Building, Minne. 
apolis 2, Secretary-Treasurer, 


RADIOLOGICAL SOCIETY 
OF THE STATE OF NEW YORK 


At a recent meeting of the Radiological Society 
of the State of New York, the following officers 
were elected: President, Percival A. Robin, M.D., 
Manhasset; Vice-President, John F. Roach, M_D., 
Albany; Secretary-Treasurer, Mario C. Gian, M_D., 
610 Niagara St., Buffalo 1. 


PENNSYLVANIA RADIOLOGICAL SOCIETY 


Newly chosen officers of the Pennsylvania Radio- 
logical Society are: President, Lewis E. Etter, 
M.D.; President-Elect, John H. Harris, M.D.; 
First Vice-President, Joseph E. Malia, M.D.; 
Second Vice-President, Paul S. Friedman, M.D.; 
Secretary-Treasurer, Walter P. Bitner, M.D., 234 
State St., Harrisburg; Editor, Carl B. Lechner, 
M.D. 


PITTSBURGH ROENTGEN SOCIETY 


The following are the new officers of the Pitts- 
burgh Roentgen Society: President, Erwin Beck, 
M.D.; Vice-President, Harrison Richardson, M.D.; 
Secretary, Edward M. Schultz, M.D., 3401 Fifth 
Ave., Pittsburgh 13; Treasurer, J. Dutney Hayes, 
M.D.; Elected Member of Executive Committee, 
joseph E. Malia, M.D.; Counselor to American 
Society of Radiology, Leslie H. Osmond, M.D., and 
Alternate Counselor, Samuel Henderson, M.D. 


RADIOLOGICAL SOCIETY 
OF SOUTHERN CALIFORNIA 


The Radiological Society of Southern California 
has elected the following officers for the coming 
year: Chairman, Donald Laing, M.D., Pasadena; 
Vice-Chairman, George Jacobson, M.D., Los Angeles; 
Secretary-Treasurer, Harold P. Tompkins, MLD., 
658 S. Westlake, Los Angeles 57. Other members 
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of the Board of Directors are: James Irwin, M.D., 
san Diego, and Robert B. Engle, Pasadena. 


SOUTHWESTERN 
SOCIETY OF NUCLEAR MEDICINE 


Ata recent meeting of the Southwestern Society 
of Nuclear Medicine, the following officers were 
dected for the coming year: President, Dr. Jack 
¢. §. Maxfield, Dallas; President-Elect, Dr. 
Herbert C. Allen, Houston; First Vice-President, 
Dr. R. C. Norman, San Antonio; Second Vice- 
President, Dr. Samuel B. Nadler, New Orleans; 
Secretary-Treasurer, J. R. Maxfield, Jr., 311 Medical 
{rts Building, Dallas 1, Texas. Elected to the 
Roard of Trustees for a three-year term were: 
le C. Rude, M.D., Austin; Roy V. Talmage, 
Ph.D., Houston; W. K. Sinclair, Ph.D., Houston. 


§SCIEDAD ARGENTINA DE RADIOLOGIA 
JUNTA CENTRAL 


At a recent special meeting of the Sociedad 
Argentina de Radiologfa, Junta Central, in Buenos 
Mires, the following new officers were elected: 
President, Dr. Victorino D’Alotto; Vice-President, 
Dr. Luis R. Bulla; Prosecretary, Dr. Tomas 
Iturrioz; Treasurer, Dr. Alberto Piernes; ‘‘Vocals,”’ 
Dr. Oscar F. Noguera, Dr. Marcelo Moreau, and 
Dr. Pedro A. Maissa. The General Secretary is 
Dr. Juan L. Ambrogna, Montevideo 745, Buenos 
Aires. 


DR. ROBERT R. NEWELL HONORED 


The Stanford University Medical Staff announces 
atestimonial dinner honoring Dr. Robert R. Newell 
m his retirement as Professor of Medicine and 
Biophysics at the University and his appointment as 
consulting scientist at the Naval Radiological 
Defense Laboratory, Hunter Point, San Francisco. 
The dinner will be held at the Fairmont Hotel, 
San Francisco, Calif., on Monday, Sept. 30, 1957. 
For reservations write Dr. J. Ward Smith, Office of 
the Dean, 2398 Sacramento St., San Francisco 15, 
prior to Sept. 15, if possible. 

An earlier testimonial dinner honoring Dr. 
Newell was held in San Francisco on June 17. 
Radiologists and other colleagues from California, 
ncluding many of his former residents and students, 
gathered on that occasion. 

A Festschrift issue of the Stanford Medical Bulle- 
‘in, containing contributed papers of general interest 
m the fields of radiology, radiobiology, and bio- 
physics, is being prepared in honor of Dr. Newell, 
lorrelease in August 1957. 

Dr. Newell received his M.D. degree from the 
University of California in 1916. He served suc- 
wssively as Instructor, Assistant Professor, Associ- 
ate Professor, and Professor and Head of the Depart- 
ment of Radiology at Stanford University School 





ANNOUNCEMENTS AND BooK REVIEWS 


281 


of Medicine from 1920 through 1947. In the 
latter year he resigned to take a sabbatical leave 
and devote himself to the new field involving the 
clinical use of radioactive isotopes. He returned 
to Stanford in 1948 as Professor of Biophysics in tke 
Department of Medicine, where he established an 
active isotope laboratory. 

Dr. Newell has had a distinguished career of serv- 
ice in radiology and radiologic physics, where his 
particular interests and orientation have been of 
inestimable value in his service on the International 
Committee on Radiation Protection, and the 
Committee on Radiologic Units, Standards and 
Protection of the American College of Radiology. 
He is a past President (1951) and Fellow of the 
American College of Radiology, a Fellow of the 
American Medical Association, and a member of the 
Radiological Society of North America (Carman 
Lecturer in 1946), American Roentgen Ray Society, 
Optical Society, Association of Physics Teachers, 
Pacific Roentgen Society, San Francisco Radio- 
logical Society, California Academy of Medicine 
(President, 1939), and the Commonwealth Club of 
California. 


MR. JAMES WEATHERWAX HONORED 


The Blockley Radiological Society, consisting cf 
the residents in radiology, past and present, at the 
Philadelphia General Hospital, held its third annual 
dinner on May 11, 1957. At this meeting Mr. 
James Weatherwax, who was the founder of the 
Physics Department of the Philadelphia General 
Hospital and served there for twenty-five years, 
was made an honorary member of the Society and 
was presented with a scroll which read: 

“This scroll is presented to James L. Weatherwax, 
pioneer physicist, distinguished teacher, author, 
scientist, scholar, and founder of the Physics Depart- 
ment of the Philadelphia General Hospital, by the 
Blockley Radiological Society. In appreciation 
of the above achievements he has been elected an 
Honorary Member.” 


COURSE IN THE PHYSICS OF DIAGNOSTIC 
AND THERAPEUTIC RADIOLOGY 


The Postgraduate Division of the School of Medicine 
of the University of Southern California will present 
a postgraduate course in the physics of diagnostic 
and therapeutic radiology from Sept. 6, 1957, to 
Jan. 24, 1958. Twenty lectures will be given on 
Friday afternoons, from 4:00 to 5:00 o’clock, by the 
Department of Radiology at the Los Angeles 
County Hospital. While the course is designed 
for physicians preparing for the specialty of radiol- 
ogy, it will be of interest also to those contemplating 
the practice of dermatology. Lectures will cover 
fundamental x-ray physics, determination of quality 
and quantity of radiation, tissue dosage from x-rays, 
radium, and radon, radiation protection, and radia- 
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tion biology. The tuition will be $50 for twenty 
weeks. Further information may be obtained from 
Phil R. Manning, M.D., Director, Postgraduate 
Division, School of Medicine, University of Southern 
California, 2025 Zonal Ave., Los Angeles 33, Calif. 


COURSE IN CLINICAL USE OF 
RADIOACTIVE ISOTOPES 


A course in the clinical use of radioactive isotopes 
will be given by I. F. Hummon, M.D., and Robert 
S. Landauer, Ph.D., at the Cook County Hospital, 
Chicago, Ill., from Monday, Oct. 7, through Friday, 
Oct. 18, 1957, from 9:00 to 12:00 A.m., and 1:00 to 
4:00 P.M. 

This is a full-time course, including lectures, 
demonstrations, laboratory periods, and clinics. 
Lecture subjects will include radiation physics, 
radiation hazards and protection, natural and 
artificial radioactivity, theory of measurement, and 
counters and statistics. Clinical subjects will in- 
clude the preparation, administration and uptake 
of tracer materials, thyroid physiology, thyroid 
neoplasms, blood dyscrasias, blood volume studies, 
and other uses of I'*!, P®?, and Au. Atomic 
Energy Commission requirements and the obtaining 
of radioactive isotopes will be discussed. 

The course is offered for a minimum of eight 
students and a maximum of fifteen students; the 
fee is $200. Inquiries may be addressed to the 
Registrar, Cook County Graduate School of Medi- 
cine, 707 S. Wood St., Chicago 12, Il. 


WEST ELECTRONIC SHOW AND 
CONVENTION 


WESCON (West Electronic Show and Con- 
vention) will present a symposium on Thursday, 
Aug. 22, in the Civic Auditorium, San Francisco, 
with Dr. R. R. Newell acting as Chairman. Papers 
will be read by Dr. Craig Newnan, Varian Associ- 
ates, Palo Alto, Calif.; Dr. Mitchell Weissbluth, 
Stanford Medical School, Stanford, Calif.; Dr. 
Cornelius A. Tobias, Donner Laboratory, University 
of California, Berkeley, Calif.; and Dr. Gail Adams, 
University of California Hospital, San Francisco, 
Calif. Supplementing the program, an extensive 
exhibit, representing some 500 companies, will 
give the medical profession a perspective on work 
in the field of electronics. 


JAMES PICKER FOUNDATION 
AWARDS IN RADIOLOGICAL RESEARCH 


On behalf of the James Picker Foundation, the 
National Academy of Sciences—National Research 
Council announces the award of eight Research 
Grants, two Fellowships, and three Grants for 
Scholars in Radiological Research for 1957-58. 

Grants in Radiological Research: Dr. John A. 





Benjamin and Dr. James S. Watson, Strong Memorial 





ANNOUNCEMENTS AND Book REVIEWS 





August 1957 


Hospital, University of Rochester, for continuation 
of their cinefluorographic studies of urinary tract 
function, normal and abnormal, in man and the 
dog; Dr. John A. Evans, Cornell University Medical 
College, for a renographic study utilizing radioactive 
Diodrast; Dr. Harry W. Fischer, College of Medicine, 
State University of Iowa, for a program concerning 
radiographic visualization, and histologic and 
physiologic study of lymph nodes and lymphaties by 
means of colloidal contrast substances, particularly 
stannic oxide; Dr. Erling Hammer- Jacobsen, Univer. 
sity Hospital of Copenhagen, Denmark, for a survey 
of doses to human gonads in diagnostic radiology: 
Dr. Albert Jutras, Hétel-Dieu, Montreal, for studies 
on the fibroplastic infiltration of the submucosa in 
minute cancers of the stomach, and its effects upon 
gastric motility and radiological images; Dr, J 
Stauffer Lehman, Hahnemann Medical College 
and Hospital of Philadelphia, for the investigation of 
opacification of the aortic, mitral, tricuspid, and 
pulmonary valves, and of the coronary arteries: 
Dr. Francis F. Ruzicka, Jr., and Dr. Louis M. 
Rousselot, St. Vincent’s Hospital of the City of New 
York, for continuation of their rapid serial veno- 
graphic study of the portal venous system; Dr, 
Samuel Schorr, Hadassah University Hospital, 
Jerusalem, for a study of the behavior of alizarin 
in pathologic bone conditions, and its use as a bone 
contrast material. 

Scholars in Radiological Research: Dr. James E. 
Bauer, University of Missouri Medical Center, for a 
study of the factors influencing the efficiency of 
rotating roentgen therapy; Dr. Eugene C. Klatte, 
Indiana University Medical Center, for clinical 
evaluation of image amplification and cinefluorog- 
raphy in roentgen diagnosis; Dr. William J. Tud- 
denham, University of Pennsylvania School of 
Medicine, for continuation of his studies on the 
physiologic optics of roentgen interpretation. 

Fellowships in Radiological Research: Dr. Alphonse 
J. B. Palubinskas, for a study of advanced experi- 
mental technics in radiology, including cineradiog- 
raphy and the use of contrast materials in diag- 
nosis, to be carried out in London, England, at the 
University College Hospital, under the guidance of 
Dr. S. Cochrane Shanks, and at the National 
Hospital for Nervous Diseases under the guidance 
of Dr. Hugh Davies; Dr. Anssi Pekka Soila, for 
studies on panoramic tomography, at the University 
of Turku, Finland, under the guidance of Prof. 
Carl Wegelius. 


UROLOGY AWARD 


The American Urological Association announces 
its annual award of $1,000 (first prize of $560, second 
prize of $300 and third prize of $200) for essays 
on the result of some clinical or laboratory re- 
search in Urology. Competition is limited to 
urologists who have been graduated not more 
than ten years, and to hospital internes and 
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residents doing research work in Urology. The first 
rige essay Will appear on the program of the forth- 
coming meeting of the American Urological Associa- 
tion, to be held at the Roosevelt Hotel, New Orleans, 
La. April 28-May 1, 1958. 5 

Full particulars may be obtained from the Execu- 
tive Secretary, William P. Didusch, 1120 North 
Charles St., Baltimore, Md. Essays must be in his 


hands before Dec. 1, 1957. 


Books Received 


Books received are acknowledged under this head- 
ing, and such notice may be regarded as recognition 
of the courtesy of the sender. Reviews will be pub- 
lished in the interest of our readers and as space 


permits. 


MacneTIC REMOVAL OF FOREIGN BopiEes. THE 
Usz OF THE ALNICO MAGNET IN THE RECOVERY 
or FOREIGN BODIES FROM THE AIR PASSAGES, 
tHe ESOPHAGUS, STOMACH AND DUODENUM. 
By Murpock EguENn, M.D., F.A.C.S., Recipient 
of the Thomas A. Edison Foundation Gold 
Award for Achievement and Contribution to the 
Arts and Sciences, 1944; Member of American 
Laryngological Association, American Broncho- 
Esophagological Association, American Laryngo- 
logical, Rhinological and Otological Society, 
American Academy of Ophthalmology and Oto- 
laryngology, Fulton County Medical Society, 
Southern Medical Association, American Medical 
Association, Fellow of the Southeastern Surgical 
Congress. Diplomate of the American Board of 
Otolaryngology; Founder and Chief of Staff 
of Ponce de Leon Infirmary. A volume of 94 
pages, with 119 illustrations. Published by 
Charles C Thomas, Springfield, Ill., 1957. Price 
$4.50. 


X-Ray TECHNOLOGY. By CHARLES A. JACOBI, 
mee, BT. (A.R.X.T.), M.T. (A.S.C.P.), MT. 
(A.M.T.), Head, X-Ray Technology, Oregon 
Technical Institute, Oretech, Ore., and DoNALD 
E. Hacen, R.T. (A.R.X.T.), Instructor, X-Ray 
Technology, Oregon Technical Institute, Oretech, 
Ore. With a foreword by James M. Hilton, 
M.D., Roentgenologist and Course Supervisor, 
X-Ray Technology, Oregon Technical Institute, 
Oretech, Ore. A volume of 410 pages, with 320 
illustrations. Published by C. V. Mosby Co., 
St. Louis, Mo., 1957. Price $9.75. 


LEUKAEMIA AND APLASTIC ANAEMIA IN PATIENTS 
IRRADIATED FOR ANKYLOSING SPONDYLITIS. By 
W. M. Court-Brown, O.B.E., M.B., B.Sc., 
F.F.R., and R. Dott, O.B.E., M.D., F.R.C.P. 
Medical Research Council Special Report Series 
No. 295. A monograph of 136 pages, with 19 

Published by Her Maj- 


figures and 33 tables. 


TUMORS OF THE EYE AND ADNEXA. 
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esty’s Stationery Office, London, England, 1957. 
Distributed in the United States by the British 
Information Services, New York. Price 10s. 6d. 
($1.89). 


TUMORS OF THE KIDNEY, RENAL PELVIS AND URETER. 


By Batpuin Luckf, M.D., Dr.P.H., Late 
Professor of Pathology, University of Pennsyl- 
vania, Philadelphia, Penna., and Hans G. ScHLUM- 
BERGER, M.D., Professor of Pathology, Ohio 
State University, Columbus, Ohio. Atlas of 
Tumor Pathology. Section VIII—Fascicle 30. 
A volume of 210 pages, with 190 illustrations and 
9 tables. Published by the Armed Forces In- 
stitute of Pathology, under the Auspices of the 
Subcommittee on Oncology of the Committee on 
Pathology of the Division of Medical Sciences of 
the National Academy of Sciences—National 
Research Council, Washington, D. C., 1957. 
For sale by the American Registry of Pathology, 
Armed Forces Institute of Pathology, Washington 
25, D.C. Price $2.25. 


TUMORS OF THE PITUITARY GLAND AND INFUNDIB- 


ULUM. By JAMES W. KERNOHAN, M.D., Chair- 
man, Sections of Pathologic Anatomy and Surgical 
Pathology, Mayo Clinic, Rochester, Minn.; 
Professor of Pathology, Graduate School, Uni- 
versity of Minnesota, Minneapolis, Minn., and 
GEorRGE P. Sayre, M.D., Section of Pathologic 
Anatomy, Mayo Clinic, Rochester, Minn.; Assist- 
ant Professor of Pathology, Graduate School, 
University of Minnesota, Minneapolis, Minn. 
Atlas of Tumor Pathology. Section X—Fascicle 
36. A volume of 84 pages, with 74 illustrations and 
3tables. Published by the Armed Forces Institute 
of Pathology under the Auspices of the Subcom- 
mittee on Oncology of the Committee on Pathol- 
ogy of the Division of Medical Sciences of the 
National Academy of Sciences—National Re- 
search Council, Washington, D. C., 1956. For 
sale by the American Registry of Pathology, 
Armed Forces Institute of Pathology, Washington 
25, D.C. Price $1.00. 





By ALGERNON 
B. Reese, M.D., Attending Surgeon and Pathol- 
ogist, Institute of Ophthalmology, New York 
City; Clinical Professor of Ophthalmology, College 
of Physicians and Surgeons, Columbia University ; 
Ophthalmologist to Memorial Center for the 
Treatment of Cancer and Allied Diseases, New 
York City. Atlas of Tumor Pathology. Section 
X—Fascicle 38. A volume of 208 pages, with 
122 illustrations and 15 tables. Published by the 
Armed Forces Institute of Pathology under the 
Auspices of the Subcommittee on Oncology of the 
Committee on Pathology of the Division of 
Medical Sciences of the National Academy of 
Sciences—National Research Council, Washing- 
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ton, D. C., 1956. For sale by the American 
Registry of Pathology, Armed Forces Institute 
of Pathology, Washington, D.C. Price $2.00. 


TOPOGRAPHISCHE AUSDEUTUNG DER BRONCHIEN 
IM RONTGENBILD UNTER BESONDERER BERiCK- 
SICHTIGUNG DES RAUMFAKTORS. By Priv.-Doz. 
Dr. med. CLAusS Esser, Mainz. Second edition. 
Fortschr. a. d. Geb. d. Réntgenstrahlen, Ergan- 
zungsband 66. A volume of 210 pages, with 157 
illustrations on 89 figures. Published by Georg 
Thieme Verlag, Stuttgart, Germany, 1957. Dis- 
tributed in the United States and Canada by 
Intercontinental Medical Book Corporation, New 
York. Price DM 58.—($13.80); subscription 
price DM 52.20. 


LA PNEUMOPELVIGRAFIA NELLA DIAGNOSI DEI TUMORI 


GINECOLOGICI. By G. CARNEVALI, U. LUCARELLI, 
AND P. PARACCHI. Prefaces by Professors P. 
Rondoni, F. Perussia, and P. Natale. From the 
Istituto di radiologia dell’Universita di Milano, 
and the Istituto nazionale per lo studio e la cura 
dei tumori di Milano. A volume of 198 pages, 
with 64 figures. Published by Casa editrice 
Renzo Cortina, Pavia, Italy, 1957. 


Book Reviews 


GUIDE TECHNIQUE ET TOPOGRAPHIQUE D'E XPLORA- 


TION BRONCHOLOGIQUE (BRONCHOSCOPIE ET BRON- 
CHOGRAPHIE). By JEAN IOANNOU, Médecin- 
adjoint au Sanatorium de Chevilly, Attaché de 
bronchoscopie 4 la Clinique de Pneumo-phtisiolo- 
gie de la Faculté de Paris, in collaboration with 
L. Ducuet-SucHAux and A. PINELLI, Médecins- 
adjoints au Sanatorium de Chevilly. Preface by 
Dr. P. Chadourne, Médecin-directeur du Sanato- 
rium de Chevilly. A volume of 114 pages, with 
6% illustrations. Published by Masson et Cie, 
120, Boulevard Saint-Germain, Paris 6°, 1956. 
Price 1,400 frances. 

As indicated in the title, this monograph deals 


almost exclusively with the technic of examination 
and the topography of the bronchial tree. 


Bronchos- 
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copy and bronchography are discussed as contrib. 
uting to a thorough examination and demonstration 
of the tracheobronchial tree, which is essential in 
diagnosis. 

Whereas formerly bronchography was indicated 
chiefly in case of suspected bronchiectasis, recent 
surgical trends have increased indications for the 
procedure, especially in tuberculosis and other 
resectable diseases. Detailed bronchograms of 
both lungs and of individual lobes are reproduced, 
It is of interest to note that tomograms are utilized 
in conjunction with bronchography in studying 
local regions, especially when there is some over. 
lapping of branches. 


CHIRURGIE DU PANCREAS. By Lucien Lécer. 
Professeur agrégé a la Faculté de Médecine de 
Paris; Chirurgien des hopitaux de Paris, and 
Jacques BRE&HANT, Professeur agrégé a la Faculté 
de Médecine d’Alger. Monographies chirurgi- 
cales (Collection Henri Mondor). A volume of 
504 pages, with 154 illustrations. Published by 
Masson et Cie, 120, Boulevard Saint-Germain, 
Paris 6°, 1956. Price 4,800 francs. 

This monograph presents a thorough coverage of 
diseases of the pancreas of interest to the surgeon, 
but at the same time contains much of interest to the 
internist or radiologist who is concerned with the 
diagnosis of pancreatic conditions. 

Anomalies of the pancreas include malrotation, 
annular pancreas, and ectopic pancreas. Diagnostic 
and surgical implications are discussed. Trauma to 
the pancreas, acute pancreatitis, pancreatic cysts 
(simple and parasitic), ascariasis, fibrocystic disease, 
fistula formation, chronic pancreatitis, pancreatic 
lithiasis, carcinoma of the pancreas, sarcoma, lym- 
phoma, and the various causes of hypoglycemia are 
all considered from the diagnostic and therapeutic 
points of view. 

There are many reproductions of roentgenograms 
of barium studies, cholangiograms, pancreatograms 
and splenoportograms which are of interest to the 
diagnostic roentgenologist. The figures and legends 
are easily understood by anyone who has even 4 
meager knowledge of French. 
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ABSTRACTS OF CURRENT LITERATURE 








ROENTGEN DIAGNOSIS 


The Head and Neck 


A Technique in Percutaneous 


us, PauL M. 
Cerebral Angiography. 


cear, CARL J. Surgical Treatment of Angio- 
graphically Localized Intracranial Aneu- 
rysms. A Follow-Up Report...... P 

RoseNTHAL, IRA M., ET AL. Progeria. Case 


with Cephalometric Roentgenograms and 
Abnormally High Concentrations of Lipo- 
proteins in Serum. .. 
A Non- 


RpsteEN, CASPER M. Sialography. 
Irritating Medium 
The Chest 
Grant, I. W. B., ET AL. Diffuse Interstitial 


Fibrosis of Lungs (Hamman-Rich Syndrome). 
Review, with Three Additional Cases..... 
Fancont, G., ET AL. Progress Report on Pan- 
creatic Fibrosis with Bronchiectases 

ScxwarTzZ, ARTHUR, ET AL. Beryllium Ceamiie- 
matosis of the Lungs.. oe 

McLavcuurn, A. I. G., AND Hansen, H. ‘E. 
Pneumoconiosis and Other Causes of Death in 
Iron and Steel Foundry Workers...... 

Martin, JosepH E., Jr. Breathlessness in Coal 
Miners 

Morrow, C. S., 
tuberculous Pulmonary 
thracosilicosis................ 

OverHOLT, R. H., AND Bouc AS, James A. ‘Co 
mon Factors in Lung Cancer Survivors...... 

Fept, H.R. Roentgen Diagnosis of Thymoma 

Syow, WitL1aM. Plea for Anatomico-Pathologic 
Reporting of Roentgen Film...... 


AND —— ROBERT N. 
Cavitation in 


Non- 
An- 


The Heart and Blood Vessels 


Fieuey, Metvin M. Expanding 
Cardiovascular Radiology. 

Bruwer, ANDRE J. Practical Vv cine of Pestero- 
anterior Roentgenogram and Roentgenos- 
copy in Certain Types of Heart Disease.. 

ApraMS, HERBERT L. Aspects of 
Operable Heart Disease. II. Retrograde 
Brachial Aortography......... 

Hasse, J. Epwin. Influence of Peseuee on Size 
and Configuration of Heart as Seen Tele- 
roentgenographically : 

Cotcugr, A. EDWARD, ETAL. Cardiac R« vent gen- 
Ray Patterns in Rheumatic Heart Disease. 
Correlation of Roentgen Operative 
Findings in 150 Cases........ 

Brown, JAMES W., ETAL. Tricuspid Ateosh * 

Souorr, Louis A., AND ZATUCHNI, JACOB. Rela- 


Scope of 


Radiologic 


and 


tionship of Displacement of Esophagus to 
Left Atrial Volume and Heart Size in Mitral 
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HILBISH, THEODORE F., AND COOLEY, ROBERT N. 
Congenital Mitral Stenosis. Roentgen 
Study of Its Manifestations. 

MCcNERNEY, JULES J. Histoplasmin Sensitivity 
Associated with Pericardial Calcification. ... 

LECKERT, JOHN T. Loeffler’s Syndrome with 
Cardiac Involvement... 

BERGER, I. R. Value of Laminagraphy in Diag- 
nosis and Evaluation of Coarctation of Aorta 

PEREIRAS, RAUL, ETAL. Radiologic Diagnosis by 
Retrograde Aortography of Aortic Coarcta- 
tion in So-Called Low or Unusual Sites. 
Two Cases, One Successfully Operated Upon. 

HEINRICH, WarRD D., AND TAMAYO, RUHERI 
PEREZ. Left Aortic Arch and Right De- 
scending Aorta. Case...... 

HARRIS, ELMER J. Aneurysms of the Sines of 
Valsalva. . ; es 

Moss, ARTHUR . ET AL.  Congeainal Absence or 
Atresia of a Main Branch of the Pulmonary 
yo. 

SHort, D.S. Post- Rectan Pulmonary Aatesioe- 
raphy with Special Reference to the Study of 
Pulmonary Hypertension..... 

KAUFMAN, JOSEPH J., AND BURKE, Donatp E. 
Abdominal Venography. Technique of 
Roentgen Visualization of the Inferior Vena 
Cava.. 

Basu, A. K., AND Das, AL Splenepertal Venog- 
raphy for Evaluating Abnormalities of Portal 
Circulation. ..... 

GULLMO, Axe. On the Technique of Phlebog- 
raphy of the Lower Limb. . 

RoGorF, STANLEY M. Technique of Serial Long 
Film Angiography in Arteriosclerosis Ob- 
literans. . 


The Digestive System 


Davis, LAWRENCE A. The Use of Soluble Non- 
absorbable Opaque Media in the Examina- 
tion of the Gastrointestinal Tract in Children 

Som, Max L., AND’ WoLF, BERNARD S. Peptic 
Ulcer of the Esophagus and Esophagitis in 
Gastric-Lined Esophagus. 

ANDREN, LARS, AND THEANDER, GEORG. Roent- 
genographic Appearances of Esophageal Mo- 
niliasis.... 

BILGeR, METINE. Pneumatosis Cystoides Intes- 
tinalis in Children. Case Complicated with 
Fatal Pneumoperitoneum 

RICHTERICH-VAN BAERLE, ROLAND W., ET AL 
Intestinal Polyposis and Oral Pigmentation 


SHAPIRO, Junone H., AND RIFKIN, HAROLD. 
Perforation of the Colon During a Barium- 
Enema Study. Development of Retroperi 
toneal, Mediastinal, and Cervical Emphy- 
sema,... 
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WELLS, JOSEPHINE. Calcified Liver Metastases. 


HarpigE, R. W. W., AND ISRAELSKI, M._Intra- 
venous Cholangio-Cholecystography with 
“Biligrafin.”” Its Value as Compared with 


the Oral Contrast Method. 

Biock, M. A., ET AL. Diagnosis of Pectshely- 
cystectomy Biliary Tract Stones. A Com- 
parison of Biliary Drainage and Intravenous 
Cholangiography 

NOLAN, JOHN O’L. Cholangiography Employing 
a Foley Catheter 

HUTCHINGS, VERNON Z., ET AL. Choledochoduo- 

Fistula Complicating Duodenal 

Five Cases and Review of Literature. 


denal 
Ulcer 


The Musculoskeletal System 


Mepiiit, E.V. Primary Reticulum-Cell Sarcoma 
of Bone 
YENTIS, IRVAN. So-Called Solitary Plasmo- 


cytoma of Bone. 
Morton, JOHN J. Giant-Cell Tumor of Bone. 
WALLACH, STANLEY, ET AL. The 
Pseudo-Pseudohypoparathyroidism 
McNEELY, WILLIAM F., ET AL. 
plasia with Soft Tissue Calcification 
Ossification, and Normal Parathyroid Func- 
tion (“‘Pseudo-pseudohypoparathyroidism’”’ ) 
Konseck, E. Albers-Schoenberg Disease (Marble 
Bones ) 
WILHELM, G. 


Syndrome of 


Dyschondro- 
and 


Osteopoikilosis of Unusual 
Location— Mimicking Pulmonary Disease 

Rose, G. ALAN. Renal Tubular Osteomalacia. 
Treatment of Case with Dihydrotachysterol 
and Management of a Subsequent Pregnancy 

ScHorR, S., ET AL. 
Urticaria Pigmentosa 

SCHWARZ, GERHART S. The Width of the Spinal 
Canal in the Growing Vertebra with Special 
Reference to the Sacrum. Maximum Inter- 
pediculate Distances in Adults and Children 

COHEN, JONATHAN, ET AL. A Significant Variant 
in the Ossification Centers of the Vertebral 
Bodies 

STEVENSON, JouHN K., MERENDINO, K. 
ALvIn. Two Unusual Congenital Anomalies 
of the Thorax: (1) Supernumerary Ribs and 
(2) Abnormal Band. 
Review of Literature 

BRAIN, RUSSELL 


Generalized Osteosclerosis in 


AND 


Intrathoracic Fascial 


Some Aspects of the Neurology 
of the Cervical Spine 


DREIZEN, SAMUEL, ET AL. Observations on the 
Asscciation Between Nutritive Failure, Skel- 
etal Maturation Rate and Radiopaque 


Transverse Lines in the Distal End of the 
Radius in Children 

COLEMAN, SHERMAN S. Diagnosis of Congenital 
Dysplasia of the Hip in the Newborn Infant. . 
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graphic Contrast Media on the Central 
Nervous System 307 

Gynecology and Obstetrics 
HunTErR, R.G., eT AL. The Cornual Sphincter of 
the Uterus.... ee -... 308 
BERGMAN, FRANK, ET AL. Perjodal H Viscous, 
a Water-Soluble Contrast Medium Contain- 
ing Dextran... 308 
The Genitourinary System 
ZEITEL, BERTRAM E., ET AL. Renografin: A 
New Intravenous Urographic Medium 308 
CAVAZZANA, PAOLO, AND MENEGHINI, CAROL. 
Radiologic and Clinical Evolution of Urinary 
Tuberculosis Following Treatment with 
Streptomycin and Antituberculous Chemo- 
therapy . 308 
PRESMAN, DAVID, AND FIRFER, RAYMOND, A 
Diagnostic Method for Retrocaval Ureter. 309 
Miscellaneous 
WituiaMs, E. Rowan, Radiology of the Newborn 
Infant..... 309 
Technic 
Mattsson, OvE. Some Studies on Primary and 
Secondary Radiation and on Secondary 
Screening in Diagnostics up to 200 kv 309 
BARBERA, GIOVANNI, AND Li CastrI Patti, LUIGI. 
Experiences with the Use of Hyaluronidase 
in Lymphography of the Extremities 310 
RADIOTHERAPY 
Cross, A. G., ET AL. Discussion on Orbital 
Tumours . 810 
SEED, GEORGE, AND NUTTALL, JOHN R.  Treat- 
ment of Cancer of the Larynx 310 
HicKey, Ropert C., ET AL. Cancer of the 
Breast, 1661 Patients. I. Considerations 
in Future Therapy 311 
GLUCKSMANN, A., AND CHERRY, Cora P._ In- 
cidence, Histology, and Response to Radia- 
tion of Mixed Carcinomas  (Adeno- 
acanthomas) of the Uterine Cervix 311 
Mackay, N. R. Tolerance of the Bladder to 
Intracavitary Irradiation 312 
DEAN, ARCHIE L. Treatment of Testis Tumors.. 312 
PATERSON, EpitH. Treatment of Leukaemia. 312 
Gray, H. D. Use of X-Ray Therapy iu In- 
flammatory Conditions . 3 
Lees, T.W. Assessing the Curability of Cancer. 318 
BECKER, JOSEF, AND WEITZEL, GUNTER. Three 
Years Experience with the 15-MEV Siemens 
Betatron. oes . 3b 
BECKER, JOSEF, AND Ww EITZEL, GUNTER. New 
Forms of Moving-Field Therapy with the ‘ia 
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therapy with Ultrahard Roentgen Rays (15 
MEV). +a bend 

yd. DECKEN, CLAUS B., ET AL. Cones for Field 
Definition for Irradiation with Fast Electrons 


from the Betatron.... : 
yd. DECKEN, CLAus B. Depth-Dose Curves for 
Radiotherapy with Fast Electrons in Rela- 
tion to Energy and Field Size. . . 
BECKER, JOSEF, AND KuttiG, HELMUT. 
Considerations in Grid Therapy. 
Kurric, HELMUT, AND MEIER, Ivo. A Sugges- 
tion for Treatment of Superficial Tumor 


Clinical 


Recurrences... : (e 
Kurtic, HELMuT, AND MEIER, Ivo. Observa- 
tions on the Skin Reaction with Roentgen 
Grid Therapy See ee ; 
BECKER, JOSEF, ET AL. An Experimental In- 
vestigation on the Question of Grid Therapy . 
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Simplified Technic for Accurate Determina- 
tion of Blood Volumes 
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Function Test 
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Intestinal Injuries Following Irradiation 
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KouN, Henry I., AND KALLMAN, ROBERT F. 
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Survival Time of Mice 
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THE HEAD AND NECK 


A Technique in Percutaneous Cerebral Angiography. 
Paul M. Lin. Am. J. Roentgenol. 76: 804-806, Octo- 
ber 1956. (Temple University Hospital, Philadelphia, 
40, Penna. ) 

A description of the method of percutaneous cerebral 
angiography used at Temple University Hospital is 
given, with special attention to the technic of threading 
the needle into the arterial lumen. This the author 
considers the most important part of the procedure. 
The Chamberlain bi-plane stereoscopic serial angio- 
graphic unit isused. With this equipment, it is possible 
to obtain stereoscopic serial views with one 10 c.c. in- 
jection of 30 per cent Urokon. 

The patient’s neck should be extended as much as 
possible in order to put the common carotid artery in 
tension and any movement of the head after the intro- 
duction of the needle should be avoided. 

The needle must be extremely sharp, both at the tip 
and along the edge of the bevel. For this reason, a new 
needle is used for each procedure. With the left fore- 
finger tip resting on the common carotid artery, where 
it is most strongly pulsating, the tip of the needle is 
guided to the point between the finger tip and the ar- 
tery. A quick thrust is then made, in an attempt to 
pierce through the entire artery. When this is believed 
to be accomplished, the needle tip is slightly elevated 
toward the surface of the skin, carrying with it the 
‘“‘speared”’ carotid artery. The needle is then gradu- 
ally withdrawn until the tip passes through the deeper 
arterial wall. At this instant a definite snap is felt at 
the tip of the needle, due to the sudden recoil of the 
deeper arterial wall. This snap is regarded as the 
most important guide in threading the needle into 
the artery. Once it occurs, withdrawal is stopped, the 
angle of the needle is lowered toward the surface of the 
skin and, with the bevel pointed upward, the needle is 
advanced 5 to 10 mm. so that the entire bevel is securely 
threaded in the arterial lumen. Injection of the me- 
dium can then be carried out. 

With this technic, satisfactory serial angiograms are 
obtained in over 95 per cent of cases on the first attempt. 
One drawing Josernu P. Tomsuta, M.D. 

Baton Rouge, La. 


Surgical Treatment of Angiographically Localized 
Intracranial Aneurysms. A Follow-Up Report. Carl 
J. Graf. Neurology 6: 686-692, October 1956. (Buf- 
falo General Hospital, Buffalo, N. Y.) 

In reviewing his statistics, the author found that when 
aneurysms were localized angiographically and treated 
definitively, the mortality rate was considerably re- 
duced. The figures are difficult to follow, but it ap- 
pears that, of a total of 75 angiographically demon- 
strated aneurysms, 58 were treated by planned opera- 
tion, and for this group the total mortality was 20.7 
per cent (12 patients). For patients in whom angio- 
graphic demonstration of the aneurysm was not ob- 
tained, the mortality rate as given covers both treated 
and untreated patients. This figure is 66 per cent (14 of 
21 patients). The aneurysm was treated in 8 of the 14 
fatal cases 

Various methods of treatment are discussed and the 
results obtained with each are given. 

One table 
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Progeria. Report of a Case with Cephalometric 
Roentgenograms and Abnormally High Concentrations 
of Lipoproteins in the Serum. Ira M. Rosenthal I 
Pat Bronstein, Frederick D. Dallenbach, Samuel Pru. 
zansky, and Alan K. Rosenwald. Pediatrics 18; 565- 
577, October 1956. (I. M. R., 840 S. Wood St., Chi- 
cago 12, Ill.) 

Progeria has been defined as a disease afflicting chil. 
dren, making them appear aged. According to the 
authors, this has led to the mistaken belief that the 
disease is merely a matter of premature senility, A 
detailed history of a child followed from fifteen months 
to accidental death at eleven years of age is presented, 
with findings suggesting that the senile appearance in 
these cases results from a severe disturbance ot growth, 
particularly involving the development of the skull, and 
from a deep-seated nutritional and metabolic disturb. 
ance affecting chiefly the lipoproteins of the serum. 

The typical patient with progeria has a small face, a 
beak-like nose, underdeveloped jaws, deficiency of ear 
lobes, alopecia, marked understature and small viscera 
except for the brain, loss of subcutaneous tissue, mus- 
cular hypoplasia, and periarticular thickening with 
secondary contractures. Intelligence remains within 
normal range. The full clinical picture develops gradu- 
ally and becomes apparent at about the end of the first 
year of life. 

X-ray studies were made at irregular intervals during 
the life of the authors’ patient, the last some eleven 
months prior to death. These showed a slender thor- 
acic cage with underdevelopment of the ribs, the under- 
lying heart and lung shadows appearing normal. Both 
the long bones and the phalanges and metacarpals were 
slender, with relative over-expansion of the meta- 
physeal ends, which along with periarticular fibrosis and 
loss of subcutaneous tissue made the joints appear overly 
prominent, despite the absence of articular involvement 
There was diffuse osteoporosis of the visualized skele- 
ton, with anterior bowing of the femurs. Marked coxa 
valga was also noted. 

The skull showed craniofacial disproportion, the 
facial bones, particularly the mandible, being quite 
small. Dental development was retarded. The cra- 
nial vault was thin, the sagittal suture open, and the an- 
terior fontanel still present, but the size of the neuro- 
cranium compared favorably with that of a normal 
child of the same age. The soft tissues overlying the 
skull were sparse, as they were elsewhere. 

At necropsy the clinical and x-ray findings were con- 
firmed. In addition, there was demonstrated athero- 
sclerosis in the aorta, coronaries, and mesenteric vessels. 
An abnormal amount of calcification was present in the 
choroid plexus and in the pineal gland. 

Five illustrations; 2 tables. Saut Scuerr, M.D. 

Boston, Mass. 


Sialography. A Non-lrritating Medium. Casper M. 
Epsteen. Am. J. Surg. 92: 603-605, October 1956. 
(Michael Reese Hospital, Chicago, II.) 

In the author’s experience, Ethiodal, an ethyl ester of 
the iodinated fatty acids of poppyseed oil, proved to be 
superior to the glyceryl ester of the same oil as a con 
trast medium for sialography. Whereas the glyceryl 
ester has been found to be very irritating, with the pro- 
duction of a marked foreign-body reaction, Ethiodal 
had no physiologic effect upon the tissues. Experi- 
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ments were carried out in dogs, and the medium was 
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ajso used in man. 
Six photomicré graphs. 


THE CHEST 


Diffuse Interstitial Fibrosis of the Lungs (Hamman- 
Rich Syndrome). A Review with a Report of Three 
Additional Cases. I. W. B. Grant, B. R. Hillis, and J. 
Davidson. Am. Rev Tuberc. 74: 485-510, October 
1956. (University of Edinburgh, Edinburgh, Scot- 
land) 

Diffuse interstitial fibrosis of the lungs was first de- 
gribed in 1944 by Hamman and Rich (Bull. Johns 
Hopkins Hosp. 74: 177, 1944. Abst. in Radiology 43: 
45, 1944). They reported 4 cases, and 32 similar 
cases have been published since that tiene. 

The characteristic histologic changes are thickening of 
the alveolar walls, due to proliferating fibrous tissue 
and an increase in the size and number of the alveolar 
ells, and a partial or complete hyaline membrane lining 
the alveoli, particularly in acute cases. In order to 
make the diagnosis, the fibrotic changes must be dif- 
fuse, and no other known cause for their presence must 
be apparent. 

In all of the cases reported to date, dyspnea was the 
predominant clinical finding. The onset varied from 
acute to insidious, but the dyspnea tended to be pro- 
gessive. The rate of progress varied widely, so that 
ome patients died within a month of the onset of the 
symptoms while others lived several years. Cough is a 
common finding, and hemoptysis occurred in one-fourth 
fthe patients. At some time in the disease nearly all 
patients had purulent sputum. Clubbing of the fingers 
ecurred in 14 of 16 patients for whom this feature was 
recorded. 

Roentgen features are somewhat variable but consist 
f diffuse bilateral opacities, some of which are strand- 
like while others are patchy or nodular. Hilar enlarge- 
ment is not a prominent feature, nor is radiographic 
iemonstration of pleural involvement, although histo- 
logic evidence of pleural disease is a common finding. 

The age in the reported cases has ranged from thir- 
teen to seventy-two years, and most of the patients gave 
wo history of previous pulmonary illness. The etiology 
sunknown and the wide variation in duration suggests 
that it may be the end-result of a number of different 
processes including drug hypersensitivity or hypersen- 
ativity to other unidentified agents, as well as viral in- 
ection. There is no known treatment, although corti- 
sne has produced occasional symptomatic and roent- 
genographic improvement. 

Findings in the published cases are tabulated. 

Three roentgenograms; 4 photomicrographs; 1 table. 

J. H. Juunt, M.D. 
University of Wisconsin 


Progress Report on Pancreatic Fibrosis with Bron- 
thiectases. G. Fanconi, E. Rossi, and A. Prader. 
Schweiz. med. Wehnschr. 86: 1187-1194, Oct. 20, 1956. 
ln French) (Clinique universitaire de pédiatrie, Zurich, 
Switzerland ) 

Pancreatic fibrosis associated with bronchiectases 
Smonyms: congenital steatorrhea, mucoviscidosis, 
iysporia entero-broncho- pancreatica) appears to result 
fom a systemic involvement not only of mucus-pro- 
‘ucing but also of other (salivary, sudoriferous) oo 
tis familial disease which, in the majority of cases 
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leads to death within a few years after birth. In the 
newborn, the clinical picture resembles a meconium 
ileus, while in infancy and early childhood either or both 
the intestinal and bronchopneumonic manifestations 
predominate. Since duodenal catheterization is diffi- 
cult in infancy, differentiation from celiac disease must 
often be made on the basis of elaborate tests, such as 
tryptic activity determination and fat analysis of the 
feces, aminoacidemia curves, urinary iodine excretion 
after administration of Lipiodol, and electrolytic modi- 
fications of sweat and saliva. 

The chest roentgenograms reveal two stages of the 
disease. In the first, there are mostly obstructive 
phenomena, with atelectasis and generalized emphy- 
sema. In about 10 per cent of the cases, the atelectasis 
involves an entire lobe, especially the right upper. The 
earlier and the more diffuse the atelectatic process, the 
more unfavorable the outlook. Rupture of an emphy- 
sematous bulla may result in pneumothorax, occasion- 
ally recurrent. In the second stage appear the conse- 
quences of infection, i.e., bronchitis and bronchopneu- 
monia, followed by fibrosis. The bronchiectases are 
usually cylindrical, rarely saccular. Bronchography is 
poorly tolerated and should not be recommended. 
There is a tendency toward early cor pulmonale, con- 
firmed electrocardiographically or, as in one of the 
authors’ cases, by cardiac catheterization with pressure 
measurements. 

Non-specific therapy is directed toward clearing the 
intervening infectious episodes with antibiotics and 
toward liquefaction of the highly mucinous secretions 
with streptokinase-streptodornase (apparently more 
effective than trypsin preparations). The so-called 
specific treatment includes high doses of pancreatic ex- 
tract, with or without reduced intake of lipids; its re- 
sults are reported as encouraging. 

Seven figures, including 3 roentgenograms; 6 tables. 

E. R. N. Grice, M.D. 
Cook County Hospital, Chicago 


Beryllium Granulomatosis of the Lungs. A Four- 
Year Follow-Up of Two Patients. Arthur Schwartz, 


Sidney D. Harvey, and Daniel J. Stone. Am. Rev. 
Tuberc. 74: 533-540, October 1956. (VA Hospital, 
Bronx 68, N. Y.) 

Two cases of pulmonary berylliosis are reported. In 
1, pulmonary function studies performed five years 
after well documented exposure to beryllium revealed a 
slight decrease in lung volume, slight hyperventilation 
at rest and during standard exercise, and slight arterial 
oxygen unsaturation during exercise. This patient was 
followed for four years and showed progressive deterio- 
ration in pulmonary function, but was able to do light 
sedentary work at the end of the observation period. 
The second patient, followed for a similar length of time, 
showed no progression. His first examination was per- 
formed eight years after exposure to beryllium. 

Roentgenographic findings in the first patient con- 
sisted of extensive symmetrical granular infiltrations 
with some conglomeration of the densities, evidence of 
peripheral emphysema, and hilar node enlargement. A 
film taken at the end of the period-of observation showed 
very little evidence of progression. In the second pa- 
tient findings were much less marked but chest roent- 
genograms did reveal hilar enlargement and extensive 
bilateral pulmonary infiltration, which did not change 
during the four year period of observation. In the first 
patient a spontaneous pneumothorax developed, which 
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was felt to be secondary to the peripheral emphysema. 
Pneumothorax occurred on the right side first and two 
weeks later on the left side. 
Five roentgenograms; 1 table. 
J. H. Junt, M.D. 
University of Wisconsin 


Pneumoconiosis and Other Causes of Death in Iron 
and Steel Foundry Workers. A.I.G. McLaughlin and 
H. E. Harding. Arch. Indust. Health 14: 350-378, 
October 1956. (H. E. H., Salisbury, England) 

This paper is a continuation of one published in 1950 
(McLaughlin et al.: Industrial Lung Diseases of Iron 
and Steel Foundry Workers, London, H. M. Stationery 
Office). The clinical, radiographic, environmental, and 
pathological findings in 85 iron and steel foundry work- 
ers coming to autopsy are reviewed and compared with 
the series reported previously. The findings are fur- 
ther discussed under various occupational categories. 

Every foundry occupation is capable of producing 
dust fibrosis in the workers’ lungs, but the risk varies 
widely, being greatest in the foundry cleaning-room 
operatives (particularly in steel fettlers or dressers) 
and least in the pattern-shop workers. 

The necropsy findings showed that the radiographic 
changes in the lung fields of these workers are not due 
solely to siderosis but that silicosis and mixed dust fibro- 
sis are also responsible. Fibrosis of the lungs due to 
dust was present in 90 per cent, but it was an important 
factor in the death of only 40 per cent of this series. 

Attention is drawn to the high incidence of carcinoma 
of the bronchus among these workers (15.3 per cent for 
the second, and 10.8 per cent for the combined series). 
Possible causes for this are discussed. Other important 
complications and causes of death are tuberculosis, 
pneumonia, and coronary thrombosis. 

Fifteen figures, including 3 roentgenograms; 4 tables. 


Breathlessness in Coal Miners. Joseph E. Martin, 
Jr. J.A.M.A. 162: 715-719, Oct. 20, 1956. (Golden 
Clinic, Elkins, W. Va.) 

The author discusses the problem of breathlessness 
in coal miners in relationship to coal miners’ pneumo- 
Of 230 miners seen in a general hospital 
in the soft-coal fields of West Virginia, in 1954, with 
some form of cardiorespiratory symptoms, over half 
were found to have x-ray evidence of coal workers’ 
pneumoconiosis. In the following year, of 480 miners 
hospitalized (not necessarily with respiratory symp- 
toms), almost 31 per cent had roentgenologically de- 
monstrable pneumoconiosis. This deposition of coal 
dust and fibrosis, which can cause disability and even 
death, is significantly different from classic silicosis, 
therapeutically and prognostically. 

Pathologically, coal miners’ pneumoconiosis appears 
in two separate but related forms: simple pneumoconi- 
osis and infective or complicated pneumoconiosis, or 
progressive massive fibrosis. 

The characteristic x-ray lesion is a small, more or less 
circular density. These lesions are less circular, less 
dense, and more poorly defined than those caused by 
silica. They measure 0.5 to 4.0 mm. in diameter and 
are occasionally somewhat larger. By aggregation of 
these small masses, granular densities up to 5 mm. in 
diameter may be produced. These densities usually 


contosis, 


occur in contiguous groups that may be joined by fine 
linear opacities, resulting in a lace-like or reticular pat- 
tern 


The opacities are fairly uniformly distributed in 
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both lung fields but tend to occur earlier and in greate 
numbers in the mid portions of the lungs, more te 
quently on the right. Progression of the disease Causes 
an increase in the number of opacities rather than a 
their size. 

The appearance of rather poorly defined densities of 
more than 1 cm. in diameter marks the beginning of 
progressive massive fibrosis. In the early stages of the 
disease these masses are more poorly defined than the 
smaller opacities. They commonly occur in the pos. 
terolateral segments of the upper lobe and the apical 
portion of the lower lobe. These opacities may in- 
crease in size, density and homogeneity, until they oc- 
cupy an entire lobe. Shrinkage of these lesions catises 
gross distortion of the architecture of the lung 
bullous emphysema may be produced. 

Chest films alone, while revealing characteristic le. 
sions, do not necessarily indicate the degree of disability. 
For that purpose, direct measurements of respiratory 
capacity are better. : 

These studies seem to indicate that pneumoconiosis 
poses a significant hazard in the coal industry. 

Two roentgenograms; 1 table. 

THEODORE E. Keats, M_D. 
University of Missouri 


and 


Nontuberculous Pulmonary Cavitation in Anthra- 
cosilicosis. C. S. Morrow and Robert N. Armen 
Ann. Int. Med. 45: 598-613, October 1956. (R.N.A, 
Veterans Administration Hospital, Wilkes-Barre, 
Penna. ) 

The primary purpose of this paper is to emphasize the 
occurrence of ‘‘non-tuberculous”’ ischemic cavitation in 
conglomerate masses of third-stage anthracosilicosis 
The adjective ‘“‘non-tuberculous”’ is used deliberately to 
point out what these cavities are not. The adjective 
“ischemic’’ is used to shed some light upon what may 
be their true nature. Between November 1950 and 
March 1956, approximately 1,200 cases of anthracosili- 
cosis in all stages were seen. Of these, 24 or approxi- 
mately 2 per cent were complicated by tuberculosis; 
10 or approximately 1 per cent proved to have non- 
tuberculous cavities. Clinical differentiation between 
these two groups was made on the basis of repeated ex 
aminations for acid-fast bacilli, which comprised sputum 
smears and cultures and gastric cultures. 

Though the chest x-ray film cannot definitely differ- 
entiate tuberculous from ischemic cavities, it may be of 
some help. A cavity in a silicotic lung outside a large 
conglomerate mass or within a relatively small conglom- 
erate nodule, to which the blood supply is probably 
adequate, is definitely not ischemic in origin. It Js 
probably due to another cause, such as tuberculosis, 
lung abscess, carcinoma or fungous disease. A cavity 
in a large conglomerate mass, seen r¢ vent genologically as 
a translucency at the upper pole of the mass and at 
times associated with a fluid level, is usually either tu- 
berculous or ischemic. 

In 4 of the non-tuberculous cases that came to al 
topsy, further proof was afforded in support of the nature 
of the cavitation by the postmortem findings. 

On the basis of the chest film, silicosis has been 
divided into three stages: The first stage is characterized 
by an increase in the linear markings and in the density 
and width of the hilar shadows; the second, by nodu- 
lation and intensification of the abnormal linear shadows; 
the third, by the appearance of large conglomerate 
nodules or masses. The abnormalities on the roent- 
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enogram reflect the reactive fibrosis caused by silica. 
Corresponding to the first stage is the fibrotic reaction 
a perivascular and peribronchial lymph channels 
od draining hilar nodes. The second stage becomes 
qanifest with the continuation of the fibrotic reaction, 
anti intensification of the linear shadows and nodula- 
pe occur. Conglomeration due to coalescence of sili- 
otic nodules over large areas represents the third stage. 
Difference of opinion exists, however, as to the exact 
ature of the conglomerate nodule. A reactive fibrosis 
Z silica is considered a possibility. 

That tuberculosis is a frequent occurrence in third- 
tage silicosis is evident when one considers that over 
3) per cent of the conglomerate masses are said to be 
sected with tuberculosis. Thus, when cavitation oc- 
«usin a conglomerate mass, it is usually presumed to be 

f tuberculous nature. However, the occurrence of 
jon-tuberculous cavitation must not be overlooked. 

The differentiation between the two forms in third- 
stage anthracc silicosis is of the utmost importance, since 
the diagnosis of tuberculosis entails prolonged hospital- 
zation and probably more prolonged antituberculous 
hemotherapy. 

In the 10 cases of non-tuberculous cavitation reported 
ere, the symptomatology as well as the mortality was 
hiely due, not to the cavitation, but to the compli- 
cating emphysema and/or cor pulmonale in failure. 

Eleven roentgenograms; 1 photograph. 

STEPHEN N. TacGeEr, M.D. 
Evansville, Ind. 


Common Factors in Lung Cancer Survivors. R. H. 
Wwerholt and James A. Bougas. J. Thoracic Surg. 32: 
WS-517, October 1956. (New England Deaconess 
Hospital, Boston, Mass. ) 

Records of 101 three-year lung cancer survivors are 
reviewed. Of these 55 lived more than five years after 
resection without evidence of recurrence. At the time 
{the report 17 had lived more than ten years postoper- 
itively. 

Practically all the five-year survivors had pulmon- 
ity symptoms preoperatively; in addition, 13 had sys- 
temic symptoms, and 18 had objective signs in the chest. 
The location of the tumors varied. In more than a 
third the tumor had extended beyond the lung and in- 
ilved the chest wall, pulmonary vein, or mediastinal 
ides at the time of treatment. There were 38 epider- 
noid carcinomas, 9 adenocarcinomas, and 8 undifferen- 
tiated cancers. 

The main common denominator in the five-year cases 
vasan abnormal chest film. In 33 cases there had been 
abnormal rounded area; in 4 there was a density 
vith central radiolucence; in 11 an irregular infiltrate 
vas described; and in 7 there was segmental or lobar 
pacity. Over half of the patients had required thora- 
‘vtomy for definite diagnosis, and all the five-year sur- 
wors had been treated by surgical resection. 

From the foregoing, the authors conclude that the 
problem of lung cancer should be approached simply and 
aretly. When an abnormal shadow on the chest film 
S found to be persistent, exploration should follow 
womptly, and resection should be performed, with 
‘section of mediastinal lymph nodes. 

Theauthors feel that the decision to explore should be 
2ased upon the abnormal x-ray shadow alone, since the 
flay mvolved in extended serial x-ray studies may be 
‘angerous. Furthermore, they believe that bronchos- 
“py should be done primarily to determine the integ- 
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rity of the bronchi in the sound lung, and should not 
be regarded too highly as a purely diagnostic study. 
Three roentgenograms; 5 graphs; 12 tables. 
Don E. MATTHIESEN, M.D. 
Phoenix, Ariz. 


Contribution to the Roentgen Diagnosis of Thymoma. 
H.R. Feindt. Fortschr. a. d. Geb. d. Réntgenstrahlen 
85: 409-422, October 1956. (In German) (Stadtische 
Krankenhaus, Lérrach/Baden, Germany ) 

Contrary to earlier writers, there are no characteristic 
roentgen findings inthymoma. On the basis of 17 per- 
sonal cases (briefly summarized) and a survey of recent 
publications, the following description is offered. 

The thymoma lies in the anterior mediastinum, 
mostly in the upper and middle portion, not uncom- 
monly reaching above the sternoclavicular plane. 
Especially when large, the tumor is more often asym- 
metrical than symmetrical laterally. It is well circum- 
scribed, often multilobulated, and may be wider than 
it is long. The lateral projection reveals a flat shape. 
Occasionally, the tumor may resemble an inverted 
pyramid. There are no visible pulsations, and only 
minor (if any) symptoms as a result of compression of 
neighboring structures, such as the esophagus or tra- 
chea. Exceptions to this general picture are not in- 
frequently encountered. For instance, the thymoma 
may be located in the posterior mediastinum, being ad- 
herent to the esophagus. Calcium deposits have also 
been described. 

The differential diagnosis includes thymic hyper- 
plasia, various aneurysms, retrosternal thyroid, dermoid 
cyst, and pericardial diverticulum [a list to which several 
additions could certainly be made]. 

The paper concludes with the specific statement that 
no comment will be made upon the help to be obtained 
from the clinical symptomatology or from a trial of 
roentgen therapy as a diagnostic test. 

Twenty-nine roentgenograms; 2 tables. 

E. R. N. Grice, M.D. 
Cook County Hospital, Chicago 


A Plea for Anatomico-Pathologic Reporting of the 
Roentgen Film. William Snow. J. Arkansas M. Soc 
53: 101-103, October 1956. (Confederate Memorial 
Medical Center, Shreveport, La.) 

The author makes a plea for reporting roentgen study 
of the lungs in terms of anatomico-pathologic change, 
thus avoiding resort to such vague, non-descriptive 
terms as ‘‘mottled shadow”’ or ‘‘density.’”” The key to 
more exact interpretation lies in an understanding of 
the role of the bronchial tree in lung changes. Four 
major phemonena are recognized: emphysema, caused 
by check-valve obstruction; atelectasis, caused by par- 
tial block; edema, caused by partial obstruction with a 
build-up of carbon dioxide behind the block; drainage 
through the bronchial tree. The rate of change in the 
roentgen picture over days, weeks, or months must also 
be considered in the evaluation of lung findings. 

Four roentgenograms; 1 photomicrograph. 


THE HEART AND BLOOD VESSELS 


The Expanding Scope of Cardiovascular Radiology. 
Melvin M. Figley. Am. J. Roentgenol. 76: 721-729, 
October 1956. (University of Michigan, Ann Arbor, 
Mich. ) 

The author reviews the present and increasing role of 
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radiology in the diagnosis and treatment of cardiovas- 
cular abnormalities and comments briefly on the prin- 
cipal methods of contrast study, their application, and 
their limitations. 

Thus, angiocardiography may be used to examine the 
intrathoracic veins and the vasculature of the lungs, to 
determine the vascular component of mediastinal 
masses, and to study the heart itself. Congenital heart 
disease is the most frequent indication for its perform- 
ance. Thoracic aortography best reveals the ana- 
tomic details of coarctation and patent ductus and may 
be useful in the preoperative study of aneurysms. 
Abdominal aortography is used most widely for delinea- 
tion of occlusive disease of the aorta and its major 
branches and for study of the parenchymatous organs, 
particularly the kidney. Mention is also made of 
visceral, peripheral, and cerebral arteriography and of 
contrast studies of the two major venous systems, the 
systemic and portal. 

Predictions for the future are: wider application of 
selective angiocardiography in the investigation of car- 
diac defects; further development of selective visceral 
arteriography by properly placed catheter injection; 
the production of contrast media that are harmless in 
massive amounts, non-irritating to the vascular endo- 
thelium, and similar in physical properties to the blood. 

Fourteen roentgenograms. 

JoserH P. Tomsuta, M.D. 
Baton Rouge, La. 


Practical Value of the Posteroanterior Roentgeno- 
gram and Roentgenoscopy in Certain Types of Heart 
Disease. André J. Bruwer. Am. J. Roentgenol. 76: 
664-692, October 1956. (Section of Roentgenology, 
Mayo Clinic, Rochester, Minn. ) 

In an extensively illustrated article, the author pre- 
sents some basic considerations in the roentgenologic 
interpretation of heart disease and describes an ap- 
proach to descriptive reporting of both normal and ab- 
normal findings, stressing the importance of stating the 
pertinent observations rather than offering an anatomic 
diagnosis. He has found in a wide experience that much 
useful information can be obtained from a combined 
evaluation of the postero-anterior roentgenogram and 
the roentgenoscopic observations. 

The features which are regarded as of particular sig- 
nificance on the postero-anterior film (except among in- 
fants) are: the appearance of the shadow of the pul- 
monary trunk, the “aortic knob,’’ the branches of the 
pulmonary arteries as projected in the pulmonary field, 
the left heart border (whether it is straight, suggesting 
right ventricular enlargement, or hollow, indicating left 
ventricular enlargement) and the right border, with 
special reference to the double auricular contour pro- 
duced in mitral heart disease; the presence of costo- 
phrenic septal lines, indicative of increased pulmonary 
venous pressure; the appearance of the proximal por- 
tion of the descending thoracic aorta; and, finally, 
notching of the ribs. A particular point is made of dif- 
ference in the roentgenologic picture of pulmonary 
congestion as seen in the presence of an intracardiac 
shunt and in association with mitral disease or cardiac 
failure 

Roentgenoscopy, in congenital heart disease, makes 
its greatest contribution in the evaluation of pulsations 
of the hilar and more peripheral pulmonary arteries. 
It serves also to demonstrate left atrial enlargement, 
though other chamber enlargement is sometimes diffi- 
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cult to assess. Valvular and pericardial calcification 
are accurately determined. 

Having considered in detail the above findings ang 
the degrees or grades which they may exhibit, the ay. 
thor goes on to relate them to the major congenital and 
acquired cardiovascular conditions. To cite byt 4 
single example: In 61 cases of atrial septal defect the 
pulmonary trunk was enlarged in 92 per cent, the aorta 
was smaller than normal in 74 per cent, the pulmonary 
fields showed evidence of an increased content of blood 
in 75 per cent, and the roentgenoscope showed sig- 
nificant increase in the pulsations of the hilar and intra- 
pulmonary arteries in 71 per cent. 

Additional notes are included on a number of other 
cardiovascular conditions. In funnel chest deformity 
there is straightening of the border at the left side of 
the heart, an appearance simulating consolidation of the 
middle lobe of the right lung, and the lower part of the 
thoracic spine is rather clearly visualized. Lack of 
pulsation or paradoxic pulsation during fluoroscopy is 
evidence of a cardiac aneurysm. Lateral decubitus 
chest films may show a change in cardiac contours due 
to a pericardial cyst. Calcification in the pericardium, or 
rarely in the myocardium, may be identified by well 
exposed postero-anterior chest films. Myocardial cal- 
cification is rare and usually involves a single cardiac 
chamber, most often the left atrium. A slight kink in 
the aorta just beyond the origin of the left subclavian 
artery may be due to subclinical coarctation. The posi- 
tive diagnosis of pulmonary arteriovenous fistula may be 
made on a single film by identifying a round shadow 
with its two connecting vascular trunks. In éruncus 
arteriosus the lungs are supplied by two large pulmonary 
arteries arising from the ascending portion of the aorta 
and not from the region of the outflow tract of the right 
ventricle. In Ebstein's malformation of the tricuspid 
valve the pulmonary trunk is small or normal and the 
pulmonary fields appear anemic. 

It is recommended that this excellent review of the 
roentgenologic aspects of heart disease be read in the 
original. 

Fifty-nine roentgenograms; 4 diagrams; 1 table. 

Joun P. Foropoutos, M.D. 
Hartford, Conn. 


Radiologic Aspects of Operable Heart Disease. II. 
Retrograde Brachial Aortography. Herbert L. Abrams. 
Circulation 14: 593-613, October 1956. (Department 
of Radiology, Stanford University School of Medicine, 
San Francisco, Calif. ) 

Retrograde brachial aortography is a roentgen con- 
trast method of opacifying the thoracic aorta by coun- 
ter-current injection of an opaque medium into the 
brachial artery. This paper reports experience with the 
procedure in 86 cases. Diodrast 35 per cent was the 
medium generally employed. The author makes 4 
transverse incision in the arterial wall and inserts the 
largest possible Robb needle, compressing both carotids 
manually at the moment of injection. In most casés 
the aorta and its branches are well demonstrated, al- 
though the ascending portion is seldom completely 
opacified. 

In 40 patients in whom normal aortograms were ob- 
tained, some interesting observations were made. It 
was seen that the narrowing of the isthmus present m 
the newborn (all the patients were under the age of 
four) seems to disappear gradually in most instances, 
though it may persist to some degree. This narrowing 
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jjould not be construed as an example of coarctation in 
ihe absence of clinical evidence of its dynamic signifi- 
ance. The significant fact is whether or not there is 
spstruction to the flow of blood through the arch. Dis- 
alto the narrow isthmus, a localized bulge in the region 
ifthe ligamentum arteriosum was observed in 13 of the 
somal group. Another finding in normal infants which 
may jead to confusion with coarctation is a large inter- 
wal mammary artery. 

The two important operable conditions which can be 

jiagnosed by retrograde brachial aortography are pat- 
atductus and coarctation. When there is no technical 
hilure, these lesions should be well demonstrated, but 
the author warns against overreading an inadequate 
¢udy. Recirculation from incomplete carotid compres- 
jon can suggest a communication with the pulmonary 
astem, and the study of a coarctation should not be 
considered adequate unless the actual narrowing and 
the lumen distal to it are well seen. 
. In this early age group, in which cardiac catheteriza- 
tion is difficult and more hazardous than in older chil- 
ren and adults, the author believes that retrograde aor- 
tography is the procedure of choice if the lesion sus- 
pected is one which can be demou.strated by it. The 
procedure is not without risk, but the one fatality and 
most of the other severe reactions in the present series 
curred when a medium of 70 per cent concentration 
vas used. 

Patent ductus was diagnosed in 16 cases in the 
author's series, coarctation in 15, and other anomalies 
in¢. Demonstration of an aortopulmonary septal de- 
fect requires that the medium be injected through a 
catheter placed in the proximal aorta. In patent duc- 
tus with reversed flow because of pulmonary hyper- 
tension, angiocardiography will usually be required. 

“By-products” of the examination include the pyel- 
gram, abdominal aortogram, and visualization of the 
vertebral artery. 

Twenty-two roentgenograms; 2 drawings; 5 elec- 
trocardiograms; 7 tables. Zac F. ENpREss, M.D. 

Pontiac, Mich. 


The Influence of Posture on Size and Configuration 
of the Heart as Seen Teleroentgenographically. J. 
Edwin Habbe. Am. J. Roentgenol. 76: 706-720, Octo- 
er 1956. (161 W. Wisconsin Ave., Milwaukee 3, 
Wis.) 

Aftera review of the differing opinions on how best to 
‘amine a heart roentgenographically, with references to 
‘atious European and American authorities, the author 
presents a study based on a series of 70 patients, 25 
vormal and 45 having organically diseased hearts. 
His own summary is an excellent abstract of his ob- 
servations. 

“Ina series of 70 patients of whom 25 were clinically 
ad toentgenographically normal and 45 had clinically 
iseased hearts. standing anteroposterior and supine 
teleroentgenograms were made and the transverse diam- 
ter and frontal area measurements compared to de- 
emine the frequency and the degree of so-called 
hysiologic dilatation’ occurring in recumbency. 

“The average increase in the transverse diameter was 
‘Percent in the normal group and 2 per cent in the 
pathologic. The largest increase was 17 per cent in the 


‘ormal and 13 per cent in the abnormal group. 

The average increase in frontal area was approxi- 
mately 4 per cent for the normals and approximately 3 
pr cent for the abnormals. 


The greatest increase in 
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the normal group was 24 per cent, and the greatest in 
the abnormal group was 18 per cent. 

“A few instances of small decreases in both linear and 
frontal area measurements were encountered in both 
normal and abnormal hearts when the patient assumed 
the position of recumbency. 

“None of the above findings negate the concept of 
physiologic dilatation of the heart occurring in some de- 
gree regularly in recumbency, since frontal measure- 
ment changes do not necessarily reflect volumetric 
changes. Nevertheless, the results would indicate that 
when roentgen methods are used, measurements in 
recumbency will frequently vary little from those in 
upright study, and this is particularly true of area 
measurements. 

“‘We were unable in this series to demonstrate a close 
correlation between changes in heart size on frontal 
projection teleroentgenograms made with the patient 
upright and recumbent, and changes in the course of 
the barium-filled esophagus. Cases showing the more 
marked degree of ‘physiologic dilatation’ on assuming 
recumbency often showed little or no alteration in the 
course of the esophagus, while some cases showing no 
appreciable change in heart size showed pronounced 
changes in the course of the esophagus opposite the 
base of the heart, most of which were considered ex- 
amples of ‘false positive’ evidence of enlargement of the 
left auricle.” 

Twenty-seven roentgenograms; 4 drawings; 2 tables. 

JosepH P. Tomsuta, M.D. 
Baton Rouge, La. 


Cardiac Roentgen-Ray Patterns in Rheumatic Heart 
Disease. Correlation of Roentgen and Operative 
Findings in 150 Consecutive Cases. I. Preliminary 
Report. A. Edward Colcher, Irving B. Wexlar, and 
Louis Magilner. Am. J. Roentgenol. 76:693-705, Octo- 
ber 1956. (A. E. C., 269 S. 19th St., Philadelphia 3, 
Penna. ) 

From a correlation of 150 preoperative roentgen ex- 
aminations and subsequent operative findings, the 
authors have evolved a pattern of rheumatic heart dis- 
ease based on the analysis of the cardiovascular sil- 
houette in a single postero-anterior chest view. 

The cardiac silhouette in the postero-anterior view is 
divided into six zones, three on the left side and three 
on the right. Starting on the left side from above 
downward, Zone I denotes the aortic knob, Zone 2 en- 
compasses the cardiac waistline, and Zone 3 indicates 
the left ventricular border. The line of demarcation 
between Zones 2 and 3 is created by dividing in half the 
distance between the lower border of the aortic knob 
and the left cardiophrenic angle. On the right Zone 4 is 
the ascending aorta. Zones 5 and 6 comprise the 
upper and lower halves of the right atrial border, which 
extends from the right cardiovascular indentation to 
the right cardiophrenic angle. 

With this zoning, a coding system has been developed 
in which the changes from the normal cardiovascular 
silhouette are recorded as plus or minus for each zone. 
When a plus or minus is encircled, it indicates an exag- 
gerated change; when no change is present, no code 
number is assigned. The combination of these values 
is designated as the code for each case. This article is 
profusely illustrated with demonstrations of the zone 
codings and schematic drawings of the hemodynamics 
of each condition considered. An example of the diag- 
nostic code is that of mitral stenosis; minus 1, plus 2, 
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plus 5. This represents the small aortic knob, the en- 
larged cardiac waist, and the enlarged left atrium. 
Zones 3, 4 and 6 are normal and thus are omitted from 
the code. 

The reader is referred to the original article for some 
excellent illustrations of typical silhouettes and codes of 
various rheumatic heart disease patterns. 

Fifty-four roentgenograms; 6 diagrams; 6 tables. 

Joun P. Fotopoutos, M.D. 
Hartford, Conn. 


Tricuspid Atresia. James W. Brown, Donald Heath, 
Thomas L. Morris, and William Whitaker. Brit. 
Heart J. 18: 499-518, October 1956. (The Royal 
Hospital, Sheffield, England) 

Tricuspid atresia is one of the congenital heart lesions 
likely to cause death at an early age and one in which 
surgery is sometimes beneficial. If the pulmonary ves- 
sels are diminished (as long as they are not so small that 
they cannot be handled) some type of anastomosis is 
indicated. 

Eight cases of this anomaly are reported, along with 
1 of tricuspid stenosis. Dyspnea, central cyanosis, and 
finger clubbing were present in all patients. Left axis 
deviation also occurred in all, a feature which serves to 
rule out Fallot’s tetralogy, with which tricuspid atre- 
sia may be confused. 

In all but 1 of the 9 cases plain roentgenograms showed 
slight overall cardiac enlargement and concavity of the 
middle third of the left heart border. The right border 
was flat or diminished in prominence in all but 2 patients. 
Cardiac catheterization was done in 2 patients, but the 
authors conclude that it is an unnecessary procedure in 
this condition, 

Angiocardiography, done in 8 cases, provided specific 
information, demonstrating early filling of the left 
atrium through the septal defect in the lateral view and 
a triangular clear area in the anteroposterior view (called 
the “right ventricular window’’) due to absence of the 
right ventricular inflow tract. The size and origin of 
the great vessels were well delineated. 

A study of the small pulmonary vessels was made in 2 
patients. In the younger, aged three months, these 
were normal, but in the older, aged seven years, there 
was extensive thrombosis in both arteries and veins. 
The authors believe that these changes explain the 
failure of anastomoses in 4 of their patients and con- 
clude that, if surgery is to be successful, it must be per- 
formed early in life, before secondary vascular changes 
develop 

Twelve 
other figures; 2 tables 


roentgenograms; 2 photomicrographs; 8 
Zac F. Enpress, M.D. 
Pontiac, Mich. 


The Relationship of Displacement of the Esophagus 
to Left Atrial Volume and Heart Size in Persons with 
Mitral Stenosis. Louis A. Soloff and Jacob Zatuchni. 
Am. J. Med. 21: 551-554, October1956. (Department 
of Medicine, Temple University School of Medicine, 
Philadelphia, Penna. ) 

Fourteen women and 4 men, from twenty-one to fifty 
years of age, with isolated and significant mitral steno- 
sis, confirmed at valvotomy, were studied to determine 
the character of displacement of the esophagus in mi- 
tral stenosis with and without cardiomegaly and the re- 
lationship of its degree to the volume of the left atrium. 

The left atrium was larger than normal in all 18 pa- 
tients, the volume ranging from 241 to 1,205¢.c. In7 
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subjects, however, with left atrial volumes of 24] to 5&8 
c.c., heart size was normal. Only with a left atrial 
volume exceeding 590 c.c. was total heart size always 
increased. Even in these instances there was no er. 
relation between the degree of enlargement of the left 
atrium and that of the heart. 

An anterior roentgenogram showed displacement of 

the barium-filled esophagus to the right in 15 subjects 
localized in 11 and sweeping in 4. In 1 patient, with a 
left atrial volume of 1,205 c.c., there was displacement 
to the left because the esophagus was adherent to the 
descending thoracic aorta. In 2 patients, with left 
atrial volumes of 241 and 330 c.c., the esophagus was 
not displaced. 
The Tight anterior oblique projection revealed loca. 
lized displacement of the esophagus in 12 subjects and 
sweeping displacement in 5. In 1 patient, with a left 
atrial volume of 281 c.c., no esophageal displacement 
was demonstrated. 

The left anterior oblique view disclosed esophageal 
displacement in 12 subjects, localized in 5 and sweeping 
in 7. Displacement was not noted in the other 6 per- 
sons, who had left atrial volumes of from 330 to 606 cc 

The left lateral projection revealed displacement of 
the esophagus in 17 patients, localized in 15 and sweep- 
ing in 2. In the remaining patient, with a left atrial 
volume of 241 c.c., displacement was not evident in 
this view. 

Localized displacement of the esophagus was dem- 
onstrated most frequently in this series in the left 
lateral projection. However, this view failed to show 
such a displacement in 1 subject with a left atrial volume 
of 241 c.c., in whom a localized displacement was noted 
in the right anterior oblique projection. In 2 other 
persons, with left atrial volumes of 606 and 870 c.c., it 
revealed sweeping displacement of the esophagus rather 
than the localized displacement shown in at least the 
right anterior oblique view. The left lateral projection 
was also helpful in demonstrating the degree of localized 
displacement. In only 1 instance was localized dis- 
placement of the esophagus greater in another projec- 
tion. This was seen in the anterior projection of a per- 
son with a left atrial volume of 540 c.c. 

No correlation was found to exist between the degree 
of esophageal displacement and the volume of the left 
atrium. Practically identical displacements were fre- 
quently seen with left atrial volumes varying as much as 
fourfold. Correlation between displacement of the 
esophagus and the volume of the left atrium was absent 
even in persons with normal heart size. 

Enlargement of the heart was invariably associated 
with sweeping displacement of the esophagus in at 
least one of the projections other than the left anterior 
oblique. 

One figure. 


Congenital Mitral Stenosis. Roentgen Study of Its 


Manifestations. Theodore F. Hilbish and Robert N 
Cooley. Am. J. Roentgenol. 76: 743-757, October 
1956. (T. F. H., Diagnostic X-Ray Department, 


Clinical Center, National Institutes of Health, Bethesda, 
Md.) 

Congenital stenosis has only rarely been reported as 
an isolated defect. _Eveninassociation with otheranom- 
alies it is ‘‘decidedly uncommon.” Its etiology is not 
understood ; there is a difference of opinion as to whether 
it is due to a fetal endocarditis or is purely develop- 
mental in origin. The hemodynamic effects are no dif- 














Vol. 69 


ferent fro 
type, OW 
duces the 
This is PF 
that the 2 
tively str 
Sevent 
tral stene 
topsy. 
the unpr¢ 
In every 
formed t! 
medium | 
tion, the 
teen of t 
other COT 
sus, coar' 
defects. 
It is e 
be diagn 
cases. 
Twent 


Histoy 
Calcifica 
600-611, 
14, Nev 

The a 
soldier ( 
cification 
during < 
intestina 
until fou 
ticed um 
such as 
This ext 
apparen 
frequent 
clumsine 
upper a 
vomitin; 
patient 
that he 
until en 
inset of 

Pertir 
subeyan 
centuati 





Bust 1957 


1 to 5g 
ft atrial 
- always 
NO cor- 
the left 


ment of 
ubjects, 
, With a 
cement 
t to the 
ith left 
SUS Was 


d_loca- 
cts and 
h a left 
cement 


Dhageal 
veeping 
* 6 per- 
506 c.c 
nent of 
sweep- 
t atrial 
lent in 


; dem- 
he left 
9 show 
volume 
; noted 
. other 
C.c., it 
rather 
ist the 
jection 
valized 
d dis- 
rojec- 
a per- 


degree 
ie left 
re fre- 
uch as 
f the 
ibsent 


ciated 
in at 
terior 


of Its 
rt N 
tobe 
nent, 


esda, 


ed as 
nom- 
s not 
ether 
elop- 
y dif- 








Vol. 69 


rom those in the acquired form. The congenital 
type, however, manifests itself earlier and seldom pro- 
jyces the marked atrial enlargement of the latter type. 
Thisis probably due to the shorter duration and the fact 
that the atrial wall is more likely to be healthy and rela- 
tively strong. : 
Seventeen cases thought to represent congenital mi- 
tral stenosis are presented. Two were proved at au- 
All were studied roentgenologically and all 15 of 


ferent fi 


topsy. : : = 
the unproved cases were studied by angiocardiography. 
in every case in which angiocardiography was per- 


jormed there was evidence of stagnation of the contrast 
nedium within the left atrium and, with a single excep- 
tion, the left atrium was appreciably enlarged. Four- 
wen of the authors’ cases occurred in association with 
ther congenital lesions, such as patent ductus arterio- 
us, coarctation of the aorta, and interventricular septal 
defects. 

It is emphasized that this condition can and should 
be diagnosed so as to permit cardiac surgery in selected 
cases. 

Twenty-five roentgenograms; 1 photograph. 

LAMAR Barn, M.D. 
Shreveport, La. 


Histoplasmin Sensitivity Associated with Pericardial 
Calcification. Jules J. McNerney. Am. Heart J. 52: 
§09-611, October 1956. (5th General Hospital, APO 
\4, New York) 

The author gives the case history of a 20-year-old 
wider (stationed in Germany) in whom a diffuse cal- 
ciication of the pericardium was discovered incidentally 
luring a fluoroscopic examination prior to a gastro- 
intestinal study. The patient had been entirely well 
util four months before admission, when he first no- 
tied unusual shortness of breath after marked exertion, 
such as forced marching or running long distances. 
This exertional dyspnea had progressed until it was 
spparent upon climbing two flights of stairs. It was 
frequently associated with a feeling of ‘‘nervousness,”’ 
clumsiness, stumbling, spots before the eyes, and vague 
upper abdominal distress with gagging and occasional 
vomiting. Except following periods of exercise the 
patient was asymptomatic. His past history revealed 
that he had lived in Michigan, Missouri, and Arkansas 
util enlistment in the army one year prior to the 
inset of symptoms 
Pertinent findings on physical examination were: a 
ubeyanotic hue of the fingernail beds and lips; ac- 
wntuation of P.; collapse of the veins of the upper ex- 
temities upon elevation approximately 10 cm. above 
the nght auricle. The liver was palpable 5 cm. below 
the costal margin, smooth, non-tender, with no pulsa- 
tons. Laboratory studies showed hemoglobin 15.8 
m.; hematocrit 48 per cent; sedimentation rate 2 
um. in an hour (Wintrobe); white blood cells 7,800, 
vith a normal differential. The venous pressure was 
mm. of water at the anticubital fossae. An elec- 
toeardiogram showed diphasic or inverted T waves in 
ilstandard, unipolar and chest leads. 

Achest film revealed calcification of the pericardium 
wer both ventricles and left auricle. Where calcium 
"aS not present, the right ventricle and the auricles 
"ereenlarged. The outflow tract of the right ventricle 
‘wowed increased pulsations. 

Tuberculin tests were negative. A histoplasmin skin 
“st Was strongly positive (0.1 mg. intradermal). 
The author suggests that histoplasmosis be considered 
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as an etiological factor when clinical and roentgen evi- 
dences of chronic constrictive pericarditis and pericar- 
dial calcification are present. He questions the possi- 
bility of rheumatic origin in the case reported and 
stresses the patient’s residence in states where histo- 

plasmosis is endemic. 
Two roentgenograms. Henry K. Taytor, M.D. 
New York, N.Y. 


Loeffler’s Syndrome with Cardiac Involvement. 
John T. Leckert. Arch. Int. Med. 98: 510-516, Octo- 
ber 1956. (1467 1/2 Calhoun St., New Orleans, La.) 

A case of Loeffler’s syndrome with cardiac involve- 
ment, in a 19-year-old male, is reported. In addition 
to the pulmonary infiltration and eosinophilia charac- 
terizing the syndrome and an increase in size of the 
cardiac silhouette, the patient had anemia, increased 
eosinophils in the liver sinusoids, and hookworm and 
Strongyloides infestations. There was gradual but defi- 
nite recovery in five months without treatment. 

The exact cause of the cardiac involvement is not 
certain. It may have been partially related to the in- 
trapulmonary disease with resulting cor pulmonale. 
There were, however, no peripheral signs of right heart 
failure and the electrocardiogram did not show right 
ventricular hypertrophy. There may have been par- 
ticipation of the myocardium and pericardium in the 
general allergic response. It is postulated that such 
cases may represent a hyperergic reaction of the vascu- 
lar system to some allergen. This would explain the 
widespread involvement in some instances, involving 
lungs, eyes, hematopoietic system, liver, heart, and skin. 

Four roentgenograms; 2 electrocardiograms. 


The Value of Laminagraphy in Diagnosis and Evalua- 
tion of Coarctation of the Aorta. I. R. Berger. Am. J. 
Roentgenol. 76: 773-781, October 1956. (1010 Prince 
Ave., Athens, Ga.) 

There is some difference Of opinion as to the best 
method for diagnosing coarctation of the aorta. The 
fact that the defect is infrequently seen on plain roent- 
genograms obtained in the left anterior oblique position 
has placed added emphasis on laminagraphic study. 
This involves no hazard and is a relatively simple proce- 
dure. It has been suggested that the left anterior ob- 
lique position is better for the demonstration of the as- 
cending aorta and the left lateral for the descending 
aorta. 

A series of 16 cases of coarctation of the aorta is re- 
viewed. In 11 the diagnosis was made clinically. Lam- 
inagraphy was undertaken in 9 cases. In 5 it was per- 
formed in the lateral position and the defect was dem- 
onstrated in 1. In all 4 of the remaining patients, 
examined in the right posterior oblique or the left an- 
terior oblique position, the anomaly was seen. In 6 of 
the 16 cases, rib notching was absent . 

In the author's opinion, laminagraphy in the left 
anterior oblique or right posterior oblique position is of 
significant value. It clearly showed the site of the con- 
striction and the presence or absence of calcification at 
or near the coarcted segment. The size and status of 
the left subclavian artery may also be determined in 
some instances. The method is simple and devoid of 
potential mortality when compared to the use of con- 
trast procedures. 

Fourteen roentgenograms; 


1 table. 
LAMAR Baln, M.D. 
Shreveport, La. 
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Radiologic Diagnosis by Retrograde Aortography of 
Aortic Coarctation in So-Called Low or Unusual Sites. 
Report of Two Cases, One Successfully Operated Upon. 
Raul Pereiras, with the collaboration of P. Iglesias Be- 
tancourt, A. Castellanos Gonzalez, Ramon Aixala, G. 
A. Sanchez Hernandez, J. C. Mufiiz Sotolongo, Enrique 
Hechevarria, A. Gomez Hernandez, and Rolando Perei- 
ras. Arch. med. inf. 25: 169-190, July-September 
1956. (In Spanish) (R. P., Calle 23, No. 758, Vedado, 
Havana, Cuba) 

This report is based on 2 cases examined by retrograde 
aortography, in a group of a dozen cases of aortic coarc- 
tation explored by angiocardiography and aortography 
in the adult 

Certain clinical signs indicated that these 2 patients 
had low, atypical lesions. One of them was operated 
upon successfully by Blalock. Beattie et al. (J. Tho- 
racic Surg. 21: 506, 1951) cited from the literature 17 low, 
atypical cases and reported a new case of their own. This 
latter case is the only one previously operated upon 
successfully. The authors give a brief summary of 
each of the 18 cases previously recorded. 

These low, atypical coarctations deserve the attention 
of the internist, cardiologist, and the radiologist. The 
lesions are usually in the thoracic aorta, above the dia- 
phragm, distal to the ductus arteriosus. The diagnosis 
is based on hypertension in the upper extremities, dim- 
inution of the pulse, blood pressure, and oscillations 
of the arteries in the lower extremities. Sometimes the 
difference in tension is relative and the pressure reduc- 
tion is not outstanding, as in the classical coarctation 
situated immediately below the left subclavian artery. 
A systolic murmur in the thoracic-spinal region, a blow- 
ing murmur at the site of the lesion and in the posterior 
interscapular region, toward the left side, obstruction of 
blood flow between the aorta and the vessels of the arms 
and legs demonstrated by hemodynamic or catheteri- 
zation tests, permit one to make a more exact diagnosis. 

The chest roentgenogram shows an absence of Roes- 
ler’s sign in most instances, but it was present in the 
case described by Beattie. 

Retrograde aortography gives the most important 
details. Angiocardiography is at times difficult; in one 
of the reported cases, it led to a diagnosis of classical 
aortic coarctation, but later surgical exploration proved 
that the suspected defect was caused by a bronchus and 
the zone of constriction was situated in the middle third 
of the thoracic aorta. 

The article is well documented and has an excellent 
bibliography. 

Fourteen illustrations. James T. Case, M.D. 

Santa Barbara, Calif 


Left Aortic Arch and Right Descending Aorta. Cas: 
Report. Ward D. Heinrich and Ruheri Perez Tamayo 
Am. J. Roentgenol. 76: 762-766, October 1956 
(Huron Road Hospital, East Cleveland, Ohio) 

The authors present what they believe to be the 
fourth case of a left aortic arch and a right descending 
aorta to appear in the literature. This anomaly is the 
result of an interruption of the right aortic arch be- 
tween the origin of the right subclavian and right caro- 
tid artery or posterior to the right subclavian. 

The patient was a man of fifty years, without symp- 
toms, the anomaly being discovered during routine up- 
per gastrointestinal fluoroscopy. Chest films and 


esophagrams showed a left aortic arch, a retro-esopha- 
geal segment, and a right descending aorta. 


The de- 
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scending aorta crossed back to the left at the level of 
. ° J 

the ninth and tenth thoracic vertebrae. There was 


minimal deviation of the esophagus and trachea and 
in contradistinction to the previously reported cases, 
the esophagus descended in the mid-line and did not 
form a part of the left cardiac contour. 
Six roentgenograms; 2 drawings; 1 table. 
LaMAR Bat, M.D. 
Shreveport, La, 


Aneurysms of the Sinus of Valsalva. Elmer ] 


Harris. Am. J. Roentgenol. 76: 767-772, October 
1956. (Mississippi Baptist Hospital, Jackson, Miss.) 


The author presents a review of the literature on 
aortic sinus aneurysms. The aortic sinuses, or sinuses 
of Valsalva, are three small dilatations of the aorta, 
located immediately above the aortic valve leaflets: 
the left lateral aortic sinus, above which is the Opening 
of the left coronary artery; the anterior aortic sinus, 
above which is the opening of the right coronary artery: 
the right lateral sinus, which has no coronary orifice 
above it. All are almost entirely intracardiac; aneu- 
rysms arising from them may extend into the cardiac 
chambers, encroach on the pulmonary valve, the atrio- 
ventricular valves, or the pulmonary or coronary arter- 
They may cause aortic regurgitation or rupture 
into one of the cardiac chambers, the pulmonary artery, 
or the pericardium. 

Congenital aneurysms are usually small and arise 
from the anterior or right lateral sinuses. None 
have been reported arising from the left lateral sinus. 
They are thin-walled and commonly rupture, almost in- 
variably within the heart. They are nearly always as- 
sociated with other developmental anomalies. Rup- 
ture usually occurs between the ages of fourteen and 
thirty, and is usually fatal within two or three months. 

Acquired aneurysms are most commonly syphilitic, 
although they may be due to arteriosclerosis or bacterial 
endocarditis. Syphilitic aneurysms are much larger 
than the congenital type. 

Roentgenologically, aortic sinus aneurysms produce 
intracardiac bulging or a mass that cannot be separated 
from the heart. The site of bulging or enlargement de- 
pends on the site of origin and the site of rupture. The 
aneurysms are best detected fluoroscopically. Clini- 
cally, there is a history of sudden onset of cardiac or 
respiratory distress, with or without pain and with the 
development of a loud, continuous murmur. The pulse 
pressure usually becomes wide. 

The author presents a case of rupture of a syphilitic 
aneurysm of the right aortic sinus into the lateral wall 
of the right ventricle. It produced a non-pulsating, 
anterior bulge in the right cardiophrenic sulcus. The 
aneurysm contained calcium and, because of this, dif- 
ferentiation from dermoid or pericardial cyst was diff 
cult. Significant features are the rupture into the right 
ventricle and the presence of calcification, both of which 
are unusual. 

Three roentgenograms; 1 photomicrograph. 

Lamar Barn, M.D. 
Shreveport, La. 


ies. 


Congenital Absence or Atresia of a Main Branch of 
the Pulmonary Artery. Arthur J. Moss, Wallace 0. 
Austin, and Bernard J. O'Loughlin. J. Dis. Child. 9: 
398-402, October 1956. (University of California 
School of Medicine at Los Angeles, Los Angeles, Calif. 

The authors present the histories of 2 children with 
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fynctional absence of the left pulmonary artery, as- 
vociated jn each instance with the tetralogy of Fallot. 
ngiocardiograph y showed failure of filling of the pul- 
monary vasculature on the involved side in both cases. 

Certain findings on conventional roentgenograms are 
suggestive of congenital absence of a pulmonary artery, 
namely, @ reduction of volume of the involved lung, 
sence of the normal hilar vascular markings, varying 
degrees of mediastinal herniation toward the anomalous 
de, and occasionally elevation of the homolateral leaf 
{the diaphragm. At fluoroscopy an absence of pulsa- 
‘jon at the site of the atretic vessel and a shift of the 
mediastinum toward the same side in deep inspiration 
ur be observed. Angiocardiography definitely estab- 
shes thediagnosis. If many films are taken in rapid 
syocession, the arterial supply to the involved lung may 
pe visualized after opacification of the aorta. 

Recognition of the association of this anomaly with 
the tetralogy of Fallot and other congenital lesions of 
the heart is particularly important for the surgeon con- 
templating a Blalock procedure, since clamping of a 
ynilateral pulmonary artery is extremely hazardous. 
In the authors’ second patient not only was the left 
qulmonary artery atretic but there was a persistence of 
the right and left aortic arches joined by an anterior 
vessel of considerable caliber to form a vascular ring. 

Four roentgenograms. SAuL ScHEFF, M.D. 

Boston, Mass. 


Post-Mortem Pulmonary Arteriography with Special 
Reference to the Study of Pulmonary Hypertension. 
D.§.Short. J. Fac. Radiologists 8: 118-131, October 
1956. (Institute of Clinical Research and Experi- 
mental Medicine, The Middlesex Hospital, London, 
W. 1, England ) 

Aseries of 57 arteriograms were made on lungs re- 
moved at necropsy. Severe pulmonary hypertension 
was present in 26 cases, including instances of mitral 
stenosis, emphysema, recurrent embolism, and lone 
primary) pulmonary hypertension. The majority of 
the lungs were injected with a bismuth oxychloride gel- 
atinsuspension; a few with a barium sulfate suspension 
containing 80 per cent Micropaque and 3 per cent gela- 
tin. The lungs were inflated with air and sterec scopic 
lateral and occasionally anteroposterior radiographs 
were obtained. After radiography, blocks from each 
lung were set aside for histologic study. 

The arteriogram of the normal inflated lung, partic- 
ularly when viewed stereoscopically, was found to 
provide a clear picture of the entire pulmonary arte- 
fal bed. Arteries subdivide like the bronchi, and the 
wo structures remain associated down to the smallest 
branches visible to the naked eye. Thus, an artery 
which accompanies a segmental bronchus may properly 
tecalled a segmental artery. 

When arteriograms of normal lungs are compared 
with one another, the segmental arteries are seen to 
vary greatly, both in caliber and manner of branching. 
‘common are these variations that it is almost impos- 
sible to find an arteriogram which is typical in every re- 
geet. This variability must be borne in mind in as- 
‘ssment of the arterial pattern in a chest radiograph. 

Examination of magnified arteriograms showed ir- 
regularity of the arterial branching and a progressive 
deerease in caliber extending down to the finest arteri- 
oles, The smallest unit of lung tissue which can be rec- 
ognized on the pleural surfaces is the secondary lobule. 
The artery supplying this unit is appropriately called a 
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lobular artery; it varies in diameter between 0.6 and 1 
mm. The lobular arteries and their branches are of 
greatest importance in pulmonary hypertension, for it 
is in vessels of this size that the most significant abnor- 
malities are found. 

In pulmonary hypertension, arteriography proved to 
be of great value, for it provided a far more accurate 
demonstration of the reduction in the pulmonary arte- 
rial bed than did the study of histologic sections alone. 
When an artery is occluded for only a short distance, 
the existence of obstruction may easily be missed on 
routine histologic examination, but is obvious on the 
arteriogram. Arteriography also brought to light a 
condition of diffuse arterial narrowing without mural 
thickening, demonstrated the presence of abnormal 
anastomoses, and aided in the differentiation of arteri- 
oles from venules. 

The pulmonary arterial bed was considerably reduced 
in every case of severe pulmonary hypertension. The 
pattern varied with the underlying disease. 

In recurrent pulmonary embolism the arteriogram 
showed large filling defects because segmental arteries 
were occluded and the opaque material was prevented 
from entering the territories beyond the obstructions. 
In places of actual infarction, the injected material 
collected to form dense irregular blotches. 

In “lone” or primary pulmonary hypertension the 
arteriographic pattern, like the histologic appearance, 
was found to vary, suggesting that perhaps more than 
one disease is at present included under this diagnosis. 
Changes were found in some instances in the small ar- 
teries and in others in the arterioles. 

In mitral stenosis the most important narrowing was 
in the arterioles. On occasion, the segmental arteries 
to the lower half of the lung fields were contracted. 
When the outline of these contracted arteries was 
regular, histologic examination showed no intimal or 
medial thickening. 

In emphysema, as in mitral stenosis, the small arter- 
ies and arterioles exhibited the main abnormality. 
Abnormal bronchopulmonary communications were 
abundant. In the one example of congenital heart dis- 
ease with pulmonary hypertension investigated, a case 
of atrial septal defect, the arteriogram revealed 
widespread loss of the peripheral arborization due to 
obstruction of the lobular arteries. 

In most instances the reduction of the arteriole bed 
could be readily correlated with histologic abnormali- 
ties, especially thromboses or intimal thickening, but 
narrowing was sometimes demonstrated in arteries 
which showed no mural thickening on histological exam- 
ination. This observation is of importance because it 
shows that organic arterial narrowing cannot be ex- 
cluded solely on the grounds of absence of intimal 
thickening or medial hypertrophy. It also explains 
why the arterial narrowing which is seen in the chest 
radiograph in cases of mitral stenosis with pulmonary 
hypertension often persists after successful valvulotomy. 

Fifteen roentgenograms; 6 photomicrographs; 4 
drawings; 2 tables. Rita M. Brapy, M.D. 

University of California, S. F. 


Abdominal Venography. Technique of Roentgen 
Visualization of the Inferior Vena Cava. Joseph J. 
Kaufman and Donald E. Burke. Am. J. Roentgenol. 
76: 807-812, October 1956. (J. J. K., University of 
California Medical Center, Los Angeles 24, Calif.) 

Abdominal venography at present has few indications. 
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Its greatest field of usefulness is probably in urologic 
diagnosis because of the frequency with which renal and 
adrenal tumors invade the renal and adrenal veins with 
extension of tumor thrombi into the vena cava, and be- 
cause of the common involvement of the preaortic and 
pericaval lymph nodes by testicular tumors. 

Three methods are described by the authors. The 
first provides for injection of opaque material into both 
femoral veins simultaneously; in the second, direct in- 
jection is made into the upper inferior vena cava; in the 
last the femoral vein is catheterized. All of these 
methods have the advantage of being percutaneous. 

Four roentgenograms; 2 drawings. 

Joseru P. Tomsuta, M.D. 
Baton Rouge, La. 


Splenoportal Venography for Evaluating Abnormali- 
ties of Portal Circulation. A. K. Basu and A. Das. 
Brit. M. J. 2: 916-919, Oct. 20, 1956. (A. K. B., 
S.S.K.M. Hospital, Calcutta, India) 

In 54 cases in which splenic venography was at- 
tempted, it was performed successfully in 46. Thirty- 
two of the patients were later operated upon and the 
surgical findings were correlated with the venographic 
appearances which fell into four characteristic patterns: 
(1) tropical splenomegaly of uncertain origin (12 cases, 
all operated upon); (2) infrahepatic obstruction (6 
cases, of which 4 were operated upon and 1 was proved 
by necropsy); (3) intrahepatic obstruction due to cir- 
rhosis of the liver (23 cases; 16 operated upon); (4) 
suprahepatic obstruction (5 cases; no operations). 

The venographic appearances in all types of cases 
are of aid as an indication for or against operation and 
in planning the procedure. In tropical splenomegaly 
the absence of collaterals and the normal appearance of 
the intrahepatic radicles would signify absence of portal 
hypertension and liver changes and splenectomy alone 
would therefore be justified. On the other hand, the 
presence of such changes would often indicate a shunt 
procedure in addition. In infrahepatic obstruction the 
venogram would help the surgeon to anticipate the exact 
site and often the nature of the obstruction. For 
splenic vein obstruction, splenectomy would suffice in 
many cases, whereas in cases of portal vein obstruction 
a shunt operation would again be indicated. 

In portal hypertension due to cirrhosis of the liver, 
visualization of a patent portal vein would enable the 
surgeon to plan a portacaval shunt if necessary, whereas 
its non-visualization would indicate portal vein throm- 
bosis and would preclude such a procedure. The 
presence of secondary portal hypertension in cases of 
suprahepatic obstruction, as judged by the presence of 
collaterals, would lead to consideration of portacaval 
anastomosis. 

Eight roentgenograms. 


On the Technique of Phlebography of the Lower 
Limb. Ake Gullmo. Acta radiol. 46: 603-620, Octo- 
ber 1956. (University Clinics of Lund, Lund, Sweden) 

The author presents a short historical review of the 
methods which have been employed in phlebography. 
With this as a basis, and from the experience gained 
from 509 cases (1,219 phlebographic studies of 652 ex- 
tremities), he presents a system of phlebography which, 
in his opinion, can be expected to yield maximum in- 
formation. Since no single method is adequate for this 
purpose, he practices a routine consisting of several selec- 
tive stages: 
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1. Retrograde femoral phlebography ; ; 
marily to demonstrate the bs “e edt a 
of veins. The injection is made into the 
near the inguinal fold with the patient in an erect 
near-erect position. Use is made of the Valsalva 
neuver to cause retrograde flow of the blood Within the 
leg veins but, unless there is incompetence, ‘ 
will not force retrograde flow past the first 
valves. 

2. Ascending phlebography of the lower lim) is 
widely used to determine the patency of the deep veins 
A tourniquet is usually placed around the malleoli and 
the medium is injected into a vein on the dorsum of the 
foot, with the patient in a sitting position, Massage of 
the calf and exercise of the foot will help fill the soleus 
muscle veins and deep lower leg veins. After films of 
this region are made, release of the tourniquet will allow 
the veins of the gastrocnemius muscle area to fill. 

3. Injection of contrast media into a lower leg varix 
with the patient in the supine position and compression 
of the superficial veins above the knee is done (a) when 
it is not possible to inject contrast medium into the foot 
and (b) for selective investigation of the veins of the 
gastrocnemius muscle. A tourniquet is placed around 
the thigh. The medium, if injected slowly, will quickly 
flow into the deep veins through the communicating 
veins. If the injection is made rapidly, filling of the 
superficial vein is obtained first, promptly followed by 
deep vein filling. 

4. Percutaneous puncture of the popliteal vein is 
used when filling of the deep veins of the upper half of 
the lower leg, the popliteal vein, or the femoral vein can- 
not be accomplished by other methods. Puncture of 
the vein offers a little more difficulty than the other 
methods described. 

5. Transosseous phlebography is difficult, painful, 
and introduces an additional risk. It is used only when 
other methods fail. The medium is injected into the 
spongiosa of the fifth metatarsal, and the examination 
proceeds as in Method 2. 

Approximately 20 c.c. of 35 per cent Diodrast (Um- 
bradil) was used routinely in the majority of the author's 
cases. 

It is felt that proper selection of the method or meth- 
ods above described will yield in most cases the neces- 
sary information for evaluation of the status of the 
veins of the lower limb. It is stressed that retrograde 
femoral phlebography should be included in practically 
all examinations. 

Twenty-three roentgenograms. 

Joun W. Lang, M.D. 
University of Arkansas 


Suinal group 
femoral vein 


Straining 
Inguinal 


Technique of Serial Long Film Angiography in Arte- 
riosclerosis Obliterans. Stanley M. Rogoff. Am. J. 
Roentgenol. 76: 787-800, October 1956. (Strong 
Memorial Hospital, Rochester, N. Y.) 

Following an excellent history of aortography and 
femoral arteriography, the author describes an aorto- 
arteriographic technic used between March 1953 and 
July 1956 for a total of 125 examinations, yielding satis- 
factory diagnostic information from the level of the 
mid-lumbar aorta down to the bifurcations of both pop- 
liteal arteries. 

This procedure requires a modification of the Bucky 
tray to accommodate 14 X 36-inch cassettes, which can 
be passed through the opposite side of the tray. The 
tube is placed with its long axis across the table to nul- 
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ify the “heel effect." An aluminum filter 4 mm. thick 
inda sheet of 18-gauge stainless steel are placed be- 
neath the caudal half of the tube opening. Two sets of 
films are used: two 14 X 36-inch screen-type films and 
four 14 X 17-inch films for the lower half of the field 
igter in the examination. — rie 
The primary purpose of this method is visualization 
{the aorta, its pelvic branches, and the femoral arter- 
is, The use of non-screen film in cardboard holders 
and table top lead blocking permit use of the technic for 
lower extremity serial arteriography. It may also be 
employed for venograph y. 
Details of the application for each purpose are given. 
Twelve roentgenograms; 3 photographs. 
Joseru P. Tomsuta, M.D. 
Baton Rouge, La. 


THE DIGESTIVE SYSTEM 


The Use of Soluble Nonabsorbable Opaque Media in 
the Examination of the Gastrointestinal Tract in Chil- 
dren. Lawrence A. Davis. South. M. J. 49: 1011- 
1014, September 1956. (Children’s Hospital, Louis- 
ville, Ky.) 

The water-soluble, non-absorbable media, Urokon 
and Hypaque, ordinarily used in urological roentgenog- 
raphy, have been found valuable in examining the 
gastrointestinal tract in infants. No radiographic or 
clinical difference between the two agents has been ap- 
parent. The fact that they are of low viscosity, do not 
inspissate, and are non-toxic makes them superior to 
the ordinary barium mixture in many instances. Sev- 
eral drawbacks to their use are: (1) their high cost as 
compared to barium, (2) their bitter taste, and (3) the 
osmolarity of the solutions in full strength (70 per cent), 
which makes them effective saline-type cathartics. 
Because of these factors, their use in adults has been 
limited to special cases. 

Forty-two examinations have been performed, includ- 
ing cases of tracheo-esophageal fistula with atresia, 
pyloric stenosis, gastric esophageal hernia and gastro- 
esophageal incompetency, atresia or stenosis of the small 
intestine, small bowel obstruction, and megacolon. 
These materials have also been used for delineating the 
lower genitourinary tract in an attempt to determine the 
sex of an infant. 

In the routine gastrointestinal examination of an in- 
fant, the medium is administered through an indwelling 
tsophageal tube. A 25 c.c. ampule of 70 per cent Uro- 
kon can be diluted with 50 c.c. of water, thus giving 75 
cc. of a 23 per cent opaque medium. This is more than 
enough for the average infant and is sufficiently opaque 
for fluoroscopic and radiographic purposes. Fifty or 
cc. is sufficient to outline the colon by enema. 

Inthe present series, there were no complaints of diar- 
thea. The osmotic effect of the media, however, is 
demonstrated by their rapid passage through the gas- 
tromtestinal tract. 

Right roentgenograms. 


Peptic Ulcer of the Esophagus and Esophagitis in 
Gastric-Lined Esophagus. Max L. Som and Bernard 
S. Wolf. J.A.M.A. 162: 641-644, Oct. 13, 1956. (B.S. 
W,, Fifth Ave. and 100th St., New York, N. Y.) 

A predisposing cause of chronic peptic ulceration of 
the esophagus is a congenital anomaly of the lining 
¢pithelium of the distal portion, which is gastric rather 
Squamous in type. There may be rugal folds at 
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this level causing confusion to both the roentgenologist 
and esophagoscopist, who may be misled into calling 
this area herniated stomach. The condition has been 
described as heterotopic gastric epithelium or a variety 
of congenitally short esophagus. Since the layers other 
than the epithelium are typically esophageal, the desig- 
nation gastric-lined distal esophagus appears preferable. 

The authors describe in detail multiple roentgeno- 
graphic and esophagoscopic studies on a patient who 
first came under observation at the age of seventy-five 
and was followed for eleven and a half years. Repeated 
biopsies, and finally necropsy, of the distal esophagus, 
which had become ulcerated and strictured, showed the 
presence of gastric mucosa, perforation into the medias- 
tinum, and progressive esophageal shortening. The 
possibility that new areas of stricture had formed after 
partial healing of an earlier ulceration is considered. 
In any event, adequate proof is presented that this was 
not an instance of progressive ascending fibrosis in a 
squamous-lined esophagus, which may occur as a result 
of chronic peptic esophagitis. Rather it is felt that the 
atypical mucosa, coupled with regurgitation attending 
aging and the development of a sliding hiatus hernia, is 
conducive to deep peptic ulceration and stricture forma- 
tion. 

Two roentgenograms; 1 photomicrograph; 1 photo- 
graph. SauL ScHerr, M.D. 

Boston, Mass. 


Roentgenographic Appearances of Esophageal Moni- 
liasis. Lars Andrén and Georg Theander. Acta radiol. 
46: 571-574, October 1956. (Malmé Allmanna Sjuk- 
hus, Malmé, Sweden) 

The increased use of antibiotics and cortisone appears 
to have increased the frequency of severe infections 
from Candida (Monilia) albicans. The roentgenologic 
appearance in the esophagus is described for the first 
time. Two cases are discussed, one of which was fatal. 
The esophagus presents an irregular and ragged outline, 
with numerous small indentations and protrusions. In 
the milder of the authors’ cases the longitudinal folds 
were still apparent and the lumen was distensible. 
In the fatal case the changes were exaggerated, with the 
added feature of loss of the longitudinal folds. As the 
involvement progressed, swallowing became so painful 
that the degree of distensibility could not be evaluated, 
the patient being able to swallow only a small bolus. 
In this latter case the entire esophagus was involved. 
Autopsy demonstrated thickening of the esophageal 
wall with a friable yellow-whitish layer lining the inner 
surface and ulceration. 

Four roentgenograms. 

Howarp J. BARNHARD, M.D. 
University of Arkansas 


Pneumatosis Cystoides Intestinalis in Children. 
Report of a Case Complicated with Fatal Pneumoperi- 


toneum. Metine Bilger. J. Pediat. 49: 445-449, 
October 1956. (University of Istanbul, Istanbul, 
Turkey) 


Pneumatosis cystoides intestinalis has rarely been 
observed in children. The author reports a fatal case 
in a three-month-old infant, who was admitted to the 
hospital with fever, mild diarrhea, and severe abdom- 
inal distention. Roentgen examination revealed a dif- 
fuse pneumoperitoneum. The free gas which filled the 
abdominal cavity had pushed the liver and all the other 
abdominal organs toward the pubis. The diaphragm, 
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although very high, showed normal mobility. No free 
fluid was observed in the bowels, nor was any seen in 
the abdominal cavity. Necropsy disclosed pneumatosis 
cystoides intestinalis with megacolon of the transverse 
colon and narrowing of the descending colon due to 
non-specific ulcerations. 

One peculiarity of this case was that the pneumoperi- 
toneum tended to recur after exsufflation. This is at- 
tributed to rupture of new air cysts, and it is suggested 
that barium enema studies and manual manipulations 
may have played a part. If the patient had been seen 
before pneumoperitoneum had become established, a 
roentgen diagnosis of pneumatosis might have been 
possible, indicating the need of surgical treatment. 

Two roentgenograms. 


Intestinal Polyposis and Oral Pigmentation: Case 
Report. Roland W. Richterich-van Baerle, W. W. 
Byrnes, Marshall G. Morris, and Saul Scheff. Ann. 
Int. Med. 45: 707-717, October 1956. (R. W. R.-van 
B., 80 E. Concord St., Boston 18, Mass. ) 

“A very remarkable case of familial polyposis of the 
mucous membranes, of the intestinal tract, and the 
nasopharynx accompanied by peculiar pigmentation of 
the skin, and the mucous membranes” was reported by 
Peutz in 1921 (Nederl. Maandschr. v. Geneesk. 10: 134, 
1921). More than 20 subsequent reports of this syn- 
drome have appeared. Publication of another case 
seems justifiable for two reasons: First, patients afflicted 
with this entity are prone to serious complications 
(bleeding, intussusception, and malignant change), con- 
stituting surgical emergencies. Awareness of the symp- 
tom-complex will enable the physician to make a clinical 
diagnosis and aid in determination of the extent of inter- 
vention. In the second place, it is important to record 
these strange and unexplainable associations of symp- 
toms, since they represent rare ‘‘experiments of nature”’ 
and may eventually help to elucidate some mechanisms 
of gene influence on the development of the various 
organs. The interest is enhanced by the fact that the 
intestinal polyps in this syndrome must be considered a 
premalignant lesion. 

Most of the 47 proved cases were discovered at emer- 
gency operation, especially for intussusception. This 
complication is so common that several patients were 
operated upon two or three times before radical surgery 
was eventually undertaken. Malignant change has 
been observed in about 15 per cent of the reported 
cases. 

Pigmentation occurs typically as small, flat melanin 
spots, similar to freckles but without the same distri- 
bution. They appear on the lips, on the skin of the 
nose, periorally, and on the fingers and toes. They are 
also observed on the buccal mucosa, the palate, the 
tongue, the gums, and occasionally on the genital and 
rectal mucosa 

The polyps are typically found in the small bowel but 
are also encountered in the stomach, the colon and, in 
rare instances, in the nasopharynx and the bladder. 

The syndrome is believed to be transmitted as a dom- 
inant gene of low penetrance. 

The treatment of these patients depends entirely on 
the extent of adenomatous involvement of the intestine. 
If only single polyps are present, e.g., in the stomach, 
these should be removed. If the large intestine is af- 
fected, a resection of the involved segment is indicated. 

A case of intestinal polyposis and oral pigmentation 
in a 13-year-old Negro girl is presented in considerable 
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detail. There was no family history of intestinal dis. 
ease. 
Five roentgenograms; 1 photograph; 1 table. 
STEPHEN N. TAGER, M.D. 
Evansville, Ind. 


Perforation of the Colon During a Barium-Enem, 
Study. Development of Retroperitoneal, Mediasti 
and Cervical Emphysema. Jerome H. Shapiro an 
Harold Rifkin. Am. J. Digest. Dis. 1 : 430-436, October 
1956. (Montefiore Hospital, New York, N. Y,) 

This paper is primarily a report of retroperitoneal, 
mediastinal and neck emphysema following a barjum. 
enema examination in a man of fifty-seven years, 4 
Bardex rectal tube was employed. The pre-evacuation 
film was normal. The post-evacuation film showed ex. 
tensive retroperitoneal emphysema. No extraluminal 
barium was found. The day after the examination 
there was pain in the throat and roentgenograms showed 
emphysema in the neck and mediastinum. The condi- 
tion cleared in several days. 

The authors discuss perforation of the colon due to 
varying causes and note that many cases have been re- 
ported. The most important single factor has been 
trauma. The rectal mucosa may be injured by the 
enema tip or Bardex bag. The sigmoid is the segment 
most frequently perforated. 

The diagnosis is readily made by roentgen examina- 
tion. In the abdomen gas is seen along the psoas mus- 
cle margins, around the kidneys, and sometimes on the 
serosa of the intestine. Within the chest there are 
streaks of gas along the margins of the heart and great 
vessels. In the cervical region the emphysema is sub- 
cutaneous but may be present in the fascial planes as 
well, especially in the prevertebral region. A lateral 
view of the cervical spine is essential for detection of 
small amounts of gas. 

In the case reported, the appearance of retroperito- 
neal air in the post-evacuation film and not in the pre- 
evacuation film suggests that straining at toilet may 
have caused a tear in the colonic mucosa. It is also 
possible that the Bardex balloon may have injured the 
rectal mucosa. No instance was encountered in the 
literature in which the emphysema was noted after a 
barium enema without air contrast. 

Although this complication is obviously rare, the 
mere fact of its occurrence points to a need for caution 
in doing a barium-enema examination. The rectal 
tube should be inserted gently and with care and the 
pressure gradient used in delivering the barium should 
never be excessive. 

Nine roentgenograms. F. F. Ruzicka, JRr., M.D. 

St. Vincent’s Hospital, N. Y. 


Calcified Liver Metastases. Josephine Wells. New 
England J. Med. 255: 639-640, Oct. 4, 1956. (Depart- 
ment of Radiology, Columbia University College of 
Physicians and Surgeons, New York, N. Y.) 

Three cases of calcification in liver metastases are Te 
ported. The primary tumor in 2 of these cases was 
proved to be in the sigmoid; in the other, according to 
the history and pathological report, the site of origin 
was probably in the colon, although this was never 
proved. It is noteworthy that in this small series the 
calcification in the liver was very fine and was quite 
difficult to see on x-ray examination. 

One roentgenogram AvuTHOR’S SUMMARY 
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Intravenous Cholangio-Cholecystography with ‘‘Bili- 
» Its Value as Compared with the Oral Con- 
Method. R. W. W. Hardie and M. Israelski. 

bt M. J. 2: 779-783, Oct. 6, 1956. (North and 


South Warwickshire Hospital Groups, Warwick, Eng- 


land) : P 
In this paper a comparison 1s made of gallbladder 
studies with conventional oral preparations and with in- 
travenous Biligrafin (Cholografin). Seventy-five pa- 
tients with intact gallbladders and 31 post-cholecystec- 
tomy patients were examined. 

In 58 subjects the intravenous study followed unsuc- 
cessful oral cholecystography, and in 27 of these the 
gallbladder filled with Biligrafin. Stones were shown in 
») of this number. In 1 case a cholecystoduodenal 
fstula was demonstrated. 

In 17 patients, the intravenous study was performed 
even though previous oral cholecystograms showed good 
gallbladder outline. In the presence of good filling in a 
gallbladder free from stones, the study appeared to con- 
tribute little. In those cases where there was good fill- 
ing, however, but stones were apparent within the gall- 
bladder, the intravenous examination was felt to be de- 
sirable to indicate whether or not the common duct 
needed exploration. In 1 patient in this group intra- 
mural diverticulosis with Aschoff-Rokitansky sinuses 
was diagnosed. 

Among 20 patients who continued to have biliary- 
tract type symptoms after cholecystectomy, the in- 
tavenous Biligrafin examination revealed stones or 
fibrotic narrowing of the common duct in 6. 

The authors state that intravenous cholangiochole- 
cystography with Biligrafin gives clearer and more de- 
tailed anatomical information than oral methods and 
aflords better identification and localization of calculi. 
They feel that it might be well to make this the primary 
method of biliary tract investigation. Since filling of 
the gallbladder is a passive process, however, and does 
not reflect the concentrating power of the gallbladder 
wall, this function can best be studied by oral cholecys- 
tography. 

Several points emerge from the article which are 
worth repeating: (1) Oral and intravenous cholecystog- 
raphy may both be carried out in one 
Sometimes thick bile within the gallbladder mixes 
poorly or unequally with the medium to simulate 
filling defects. (3) Biligrafin is unsatisfactory in the 
presence of obstructive jaundice, but its use is not harm- 
lul, and useful results are often obtained as soon as the 
aundice begins to subside. 

Right roentgenograms; 1 photograph; 2 tables. 

Don E. MATTHIESEN, M.D. 
Phoenix, Ariz. 


session. (2) 


F The Diagnosis of Postcholecystectomy Biliary Tract 
stones. A Comparison of Biliary Drainage and In- 
ravenous Cholangiography. M. A. Block, B. E. Brush, 
].L. Ponka, and R. J. Priest. Arch. Surg. 73: 694-699, 
October 1956. (The Henry Ford Hospital, Detroit, 
Mich. ) 

Intravenous cholangiography now appears to be an 
‘tablished procedure for evaluation of recurrent upper 
‘bdominal pain or jaundice following cholecystectomy 
ln this article a plea is made for the performance of 
biliary drainage as a cc mmplementary study. 

Two groups of cases, 61 in which transduodenal drain- 
age had been performed and 50 studied by intravenous 
cholangiography prior to exploration, were reviewed to 


ABSTRACTS OF CURRENT LITERATURE 


301 


establish the relative diagnostic accuracy of the two 
tests. It was found that Cholografin cholangiograms 
revealed stones with about the same frequency as did 
biliary drainage. However, intravenous cholangiog- 
raphy appeared simpler to perform and was more 
valuable in detecting abnormalities in the biliary ducts. 
Biliary drainage, when positive, was found to be a re- 
liable index of the presence of stones; when negative, 
the study was not dependable. It was of particular 
value in jaundiced patients, where radiographic studies 
were less satisfactory. 

The authors’ point appears to be well taken, that each 
test has an important place in diagnosis, and either one 
may provide a positive diagnosis where the other fails. 
Combined with good clinical judgment they permit 
diagnostic accuracy in a high percentage of cases. 

Six roentgenograms; 2 diagrams; 6 tables. 

Don E. MATTHIESEN, M.D. 
Phoenix, Ariz. 


Cholangiography Employing a Foley Catheter. John 
O’L. Nolan. Surg., Gynec. & Obst. 103: 515-516, 
October 1956. (50 Farmington Ave., Hartford 5, 
Conn.) 

The author describes what he considers to be a simple 
technic for carrying out operative cholangiography. A 
Foley catheter is inserted into the gallbladder either be- 
fore or after its separation from the liver bed. The 
balloon is inflated, the gallbladder is closed off with a 
Kocher clamp or ligature, and is then filled with Dio- 
drast; the duct system is perfused with the contrast 
medium, and roentgenograms are taken. The pushing 
of stones through the duct system is avoided by empty- 
ing and cleaning the gallbladder, as well as carefully pal- 
pating the cystic duct following its isolation. The chief 
advantage of this method is that it avoids the opening 
of the common duct and thereby lessens the risk of mor- 
bidity for the patient. 

One roentgenogram; 1 drawing. 

Francis A. WHITE, M.D. 
University of Pennsylvania 


Choledochoduodenal Fistula Complicating Duodenal 
Ulcer. A Report of Five Cases and Review of the 
Literature. Vernon Z. Hutchings, James R. Wheeler, 
and Charles B. Puestow. Arch. Surg. 73: 598-605, Oc- 
tober 1956. (C.B.P., 25 E. Washington St., Chicago, 
Ill.) 

Five cases of fistulous communication between the 
duodenum and the common bile duct are reported, and 
23 others from the literature are reviewed. 

This rather uncommon condition is secondary to duo- 
denal ulcer in practically all instances. The symptoms 
are those of peptic ulcer, and there is usually no clinical 
evidence of cholangitis or liver disease. 

The preoperative diagnosis is dependent upon x-ray 
demonstration of the fistula along with ulcer deformity 
of the duodenum. Cholangiograms and x-ray examina- 
tions of the gastrointestinal tract provide the best means 
of assessment postoperatively. 

If the ampullary opening happens to be occluded by 
inflammatory swelling, the fistula may provide the only 
drain for the biliary tree. Such cases require for treat 


ment not only the usual subtotal gastric resection but 
also performance of choledochoduodenostomy. 
Five roentgenograms; 2 tables. 
Don E. Marruigsen, M.D 
Phoenix, Ariz 
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Primary Reticulum-Cell Sarcoma of Bone. E. V. 
Medill. J. Fac. Radiologists 8: 102-117, October 1956. 
(Guy's Hospital, London, England) 

Primary reticulum-cell sarcoma of bone is an ex- 
tremely radiosensitive malignant tumor arising from the 
reticuloendothelial cells of the bone marrow in a single 
focus and capable of regional and distant metastasis. 
Histologically it is indistinguishable from primary re- 
ticulum-cell lymphosarcoma arising elsewhere in the 
body. 

The author reviews the chief clinical and radiological 
features of the disease and presents 9 cases, all but 2 
of which conform to the criteria laid down by Coley 
et al. (Radiology 55: 641, 1950): 

1. Primary focus in a single bone, clinically. 

2. Unequivocal histological proof from the primary 
lesion and not from a metastasis. 

3. Metastases present on admission only if regional 
or if the onset of symptoms of the primary tumor pre- 
ceded the appearance of metastases by at least six 
months. 

Clinically, the onset of the disease is insidious, the 
first symptom almost invariably being pain of a dull 
aching character at the site of the lesion. Swelling is 
usually not a striking feature because of the tendency of 
the tumor to originate centrally in the affected bone and 
for subsequent spread to occur intraosseously. Tender- 
ness is slight or absent and there is a remarkable lack of 
toxic systemic effects. Loss of weight, however, is rel- 
atively common. 

The insidious onset of the disease, together with the 
general well being of the patient, combine to account for 
the relatively long intervals between the onset of symp- 
toms and the time medical advice is sought. The aver- 
age time interval in previously reported series is six 
months or more. Young adults are most commonly 
affected, the majority of the cases being found in the 
third and fourth decades. The prognosis is appreciably 
less gloomy than for other malignant bone tumors. 
However, because of the relative frequency with which 
generalized metastases have been known to occur even 
after ten years of apparent freedom from the disease, 
the five-year survival rate is less reliable than in other 
forms of bone sarcoma. 

Histologically, the appearances may be simulated by 
anaplastic carcinoma, lymphosarcoma, and other tumors, 
notably the so-called Ewing’s tumor. The diagnosis is 
based on the demonstration, by special staining, of an 
excess of reticulin. 

Since the general evolution of reticulum-cell sarcoma 
of bone is relatively slow, and the response to appropri- 
ate treatment favorable, it is of importance that a 
diagnosis be established early. Certain radiological 
appearances may be of assistance in achieving this ob- 
jective. The most common and constant change is a 
patchy destruction of the affected bone with an ill de- 
fined boundary. In over 50 per cent of cases there is 
simultaneous development of patchy new bone forma- 
tion within the involved area, giving rise to a mottled 
appearance. This finding is of considerable impor- 
tance, as it may occur in the early stages, and its presence 
should arouse suspicion of reticulum-cell sarcoma. 
The lesion most frequently occurs in the long bones, 

especially in the lower limb, about the knee. In these 
bones, the growth almost invariably originates in 
the medulla, favoring the metaphyses. The synovial 
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membrane is commonly involved, and effusion ma be 
evident at an early stage. Periosteal new bone in 
tion is seldom prominent and rarely a Presenting f ‘ 
ture. The cortex is destroyed toa varying euine of 
there is no “ghost’’ outline as may sometimes a. 
served in the osteolytic type of osteogenic sarcoma 
In the flat bones the area of destruction tends to be 

more diffuse, but patchy sclerosis may be seen with 
without expansion of the bone. P 
The majority of the tumors are extremely Sensitive to 
radiotherapy. The response begins within one to three 
months and the affected bone may either show varyin 
degrees of sclerosis or “scar” bone formation or les 
commonly, return to an appearance closely approaching 
that of the normal. The main conditions to be con- 
sidered in differential diagnosis are Ewing's sarcoma 
osteolytic forms of osteogenic sarcoma, generalized 
reticulum-cell sarcoma of the soft tissue, Hodgkin's 
disease, osteomyelitis, and metastatic neuroblas. 
toma. The main differential features of these con- 

ditions are summarized in a table. 
Eighteen roentgenograms; 3 tables. 

Rita M. Brapy, M.D. 

University of California, §. F. 


The So-Called Solitary Plasmocytoma of Bone. 
Irvan Yentis. J. Fac. Radiologists 8: 132-144, October 
1956. (X-Ray Diagnostic Department, The Middle. 
sex Hospital, London, W. 1, England) 

Many forms of myelomatosis have been described, 
but there are usually thought to be three main groups: 
bone-marrow myeloma, which may be solitary or mu- 
tiple; extremedullary myeloma; plasma-cell leukemia. 
Although multiple myeloma is usually multiple when 
first seen, a single lesion may be discovered, remaining 
quiescent for varying periods of time before others 
appear. 

Some authors have postulated that a rare type of 
solitary myeloma, quite distinct from the medullary 
form, exists. This is a benign tumor which is curable 
either by surgery or radiotherapy and does not recur or 
disseminate. In this paper the author reviews the lit- 
erature and examines the concept of the existence of 
such an entity. 

Five cases of so-called solitary myeloma seen at Mid- 
dlesex, Royal Marsden, and Royal National Orthopedic 
Hospitals during a twenty-five-year period are pre- 
sented. The criteria for selection (except for duration 
of follow-up) were those laid down by Willis (J. Path. & 
Bact. 53: 77, 1941): (1) histologic proof of diagnosis; 
(2) a minimum of two years during which the lesion 
remained “solitary”; (3) failure to show other lesions 
by serial radiologic examination of the skeleton; (4) ab- 
sence of protein from the urine during the solitary 
phase. In 4 of the 5 cases described, multiple lesions 
developed after varying intervals extending from two to 
fourteen years. In 1 case, which had been followed for 
ten years, other lesions had not appeared at the time of 
this report. From these examples, as well as others in 
the literature, it appears that solitary tumors may fe 
main localized for a long period, perhaps for many 
years, and that this interval may be longer than is get- 
erally appreciated. 

In analyzing the diagnostic criteria laid down by 
Willis, the author states that the histologic picture af- 
fords no help in differentiation between the solitary and 
multiple forms of the disease. Absence of Bence- 
Jones proteinuria is an unreliable index of the extent of 
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hone marrow involvement, as usually it is constant only 
ig the terminal stages; in one of the author’s series it 
yas repeatedly absent despite widespread osseous in- 
volvement. Another criterion, follow-up, must be 
evaluated from three aspects —radiological, postmor- 
tem, and the time factor. : 

The radiological skeletal survey may fail to demon- 
grate multiple lesions despite their presence. How 
jong they may remain undetected cannot be deter- 
mined. The postmortem examination, however thor- 
ugh, may also fail to reveal disseminated disease, as 
mieroscopic examination of all tissue is impossible. 
4 meticulous and prolonged follow-up (perhaps indefi- 
titely) is of supreme importance, as is obvious from 
the time interval between the initial appearance and the 
development of multiple lesions in the present group of 
patients, as well as in other groups reported in the 
literature. 

Many authors stress the value of routine marrow 
sspiration. Some lesions reported as solitary might 
have been shown to be a part of a generalized process 
had this investigation been carried out. 

From these considerations much doubt is cast on the 
existence of a unifocal, non-metastasizing bone mye- 
loma. The conclusion that a solitary plasmocytoma is 
ways part of a potentially malignant disease with un- 
predictable degrees of aggressive behavior seems in- 
escapable. 

Aradiographic description of the so-called plasmocy- 
toma of bone is given. The lesions most often occur in 
theupper femur, ilium,and vertebrae. They are purely 
osteolytic, arising in the medulla and involving the cor- 
tex by their outward spread. Two varieties occur. 
There is a trabeculated type, in which radiolucent zones 
are traversed by a coarse meshwork of trabeculae, 
without associated bone sclerosis or periosteal new bone 
formation. Although the appearance resembles os- 
teoclastoma, the predominant sites of occurrence and 
theage incidence differ. Carcinomas of the thyroid and 
the kidney, which are notorious for producing solitary 
osseous deposits, may be impossible to differentiate. 

The second form is non-trabeculated. This variety 
simulates a secondary osteolytic lesion and may be as- 
sociated with soft-tissue extension. As in osteolytic 
metastasis, pathological fracture is common. 

Ten roentgenograms; 2 photomicrographs; 2 tables. 

Rita M. Brapy, M.D. 
University of California, S. F. 


Giant-Cell Tumor of Bone. John J. Morton. Can- 
cer 9: 1012-1026, September-October 1956. (Univer- 
sity of Rochester Medical Center, Rochester, N. Y.) 

Majority opinion supports the view that giant-cell 

tumor is a true neoplasm because it appears without 
ay known antecedent cause; it progressively involves 
bone, causing cortical thinning or expansion; it recurs 
after incomplete removal; it grows into the soft tissues 
if it happens to perforate the periosteum; it may un- 
dergo malignant change; it may metastasize widely 
through the blood stream. 
_Giant-cell tumors may occur in many different loca- 
uons, as the humerus, os calcis, innominate bone, sac- 
tum, ribs, vertebrae, metacarpals or metatarsals, max- 
illa, and mandible. 

In most cases the diagnosis can be made quite accu- 
rately by roentgenographic study, although the final 
proof is missing without a biopsy. Both should supple- 
ment the clinical and laboratory studies when feasible. 
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Radiographs characteristically show that the tumor is 
located in the epiphysis; extending up to but sparing 
the joint cartilage. The lesions appear cystic, with no 
evidence of bone reaction or new bone formation. They 
may expand across the epiphyseal line into the diaphy- 
sis with a multilocular, soap-bubble appearance and 
well defined edges. They may fracture through the 
periosteum and extend into the soft tissues. In flat 
bones, maxilla, or mandible the radiolucent lesions have 
lobulated margins and septa or trabeculae within. Ina 
vertebra, either the body or its processes may be in- 
volved, showing expansion, cortical thinning, and tra- 
beculations. 

The soap-bubble appearance which the septal lines 
create may be seen also in chondroblastoma, fibrosar- 
coma, solitary myeloma, solitary bone cyst, aneurysmal 
bone cyst, and malignant metastases from kidney or 
thyroid. 

Treatment technics vary widely among radiologists, 
and no one dose range has been universally accepted. 
Depending upon the therapist, tumor doses range be- 
tween 1,170 and 7,000 r. X-ray therapy brings about 
cure in many cases. 

The authors cite a number of examples and describe 2 
cases of theirown. The temporary occurrence of para- 
doxical increased growth and activity of some tumors 
after irradiation must be kept in mind. It may be 
some weeks before the beneficial effects of radiation 
become apparent. 

Surgery is not practical in all cases, since many of the 
tumors are inaccessible and surgical attack on others 
might bring about undesirable deformity or dysfunc- 


tion. Wide excision, if possible, is the treatment of 
choice. Curettage and filling of the cavity with bone 
chips is widely practiced. Preoperative roentgen 


therapy sometimes reduces the bleeding tendency of 
these extremely vascular tumors and renders curettage 
less formidable. 

Malignant transformation of giant-cell tumors has 
been ascribed to radiation therapy and to repeated 
curettage, but a bona fide relationship has never been 
demonstrated. There usually is a latent period of 
several years before malignant change occurs. Among 
the things which may indicate that the tumor is getting 
out of control, growth or a break through the cartilage 
plate into a joint or across a joint is highly suggestive. 
Malignant alteration has variously been reported as oc- 
curring in from 10 to 14 per cent of cases. About 15 
to 30 per cent of the tumors recur after either x-ray 
therapy or curettage. 

Ten roentgenograms; 9 photomicrographs. 

Don E. MATTHIESEN, M.D. 
Phoenix, Ariz 


The Syndrome of Pseudo-Pseudohypoparathyroidism. 
Stanley Wallach, Edwin Englert, Jr., and Harold 
Brown. Arch. Int. Med. 98: 517-524, October 1956 
(Department of Medicine, University of Utah College 
of Medicine, Salt Lake City, Utah) 

Albright et al. (Endocrinology 30: 922, 1942) de- 
scribed a group of patients with hypocalcemia, hyper- 
phosphatemia, ectopic calcification and ossification, 
dyschondroplasia manifested by short metacarpal and 
metatarsal bones, and a characteristic short, round 
body and round face. Since these patients had normal 
parathyroid glands, the syndrome was called ‘“‘pseudo- 
hypoparathyroidism.”” Later, persons were seen with 
some but not all of the stigmata described by Albright 
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and the term pseudo-pseudohypoparathyroidism was 
introduced to designate the condition in which hypo- 
calcemia (and resultant tetany and convulsive symp- 
toms) and hyperphosphatemia are absent but ectopic 
ossification, dyschondroplasia, and short stature and 
round face are present. The authors report a case with 
many characteristics of pseudo-pseudohypoparathy- 
roidism and an unusual type of dyschondroplasia. 
This patient also had gout, unexplained splenomegaly 
and lymphoid hyperplasia, and asymptomatic rheuma- 
toid spondylitis. 

[Cusmano, Baker, and Finby, in their paper on 
“Pseudoparathyroidism” (Radiology 67: 845, Decem- 
ber 1956) mention similar findings in the mother of 
one of their patients. They believe that the occurrence 
of such findings “‘in the mother of a patient with a 
familial disease which is thought to represent several 
inborn ‘errors of metabolism’ raises the possibility of 
formes frustes of pseudohypoparathyroidism.”’ They 
think that the term ‘‘pseudo-pseudohypoparathy- 
roidism”’ is not practical and that, with further study, 
one or more of the ‘“‘metabolic errors’’ will be identified 
as a part of the syndrome of pseudohypoparathy- 
roidism.—Ed. } 

Six figures, including 4 roentgenograms; 2 tables. 


Dyschondroplasia with Soft Tissue Calcification and 
Ossification, and Normal Parathyroid Function 
(‘*Pseudo-pseudohypoparathyroidism’’). William F. 
McNeely, Lawrence G. Raisz, and Marjorie LeMay. 
Am. J. Med. 21: 649-656, October 1956. (VA Hos- 
pital, Boston, Mass. ) 

The case of a 24-year-old white man of short stature, 
with short metacarpals, subcutaneous calcification and 
ossification, and normal parathyroid function, is pre- 
sented. Serum calcium and phosphorus levels were 
normal, and there was a normal response to calcium 
infusion. The authors believe that this case fulfills the 
criteria for a diagnosis of pseudo-pseudohypoparathy- 
roidism (see Albright et a/.: Tr. A. Am. Physicians 65: 
337, 1952). 

Two roentgenograms; 
table 


1 photograph; 4 graphs; 1 


Albers-Schoenberg Disease (Marble Bones). E. 
Konseck. Canad. M. A. J. 75: 584-586, Oct. 1, 1956. 
(204 Colborne St., Oakville, Ontario, Canada) 

A case of early Albers-Schénberg disease is reported. 
The patient was a 20-year-old man who complained of a 
mild low back pain, initially attributed to his occupa- 
tion as a mechanic. He was somewhat overweight 
and his legs were unduly heavy. The correct diagnosis 
was made only on x-ray examination, which showed an 
increased density of the skull, limited to the base; 
increased density of the spine involving primarily the 
upper and lower margins of the vertebral bodies; con- 
centric bands in the ilia; sclerosis of the ischial and 
pubic rami; and heavy amorphous sclerosis of the 
femora and humeri, resulting in loss of definition be- 
tween cortex and medulla. 

Four roentgenograms. 


Osteopoikilosis of Unusual Location—Mimicking 


Pulmonary Disease. G. Wilhelm. Schweiz. med. 
Wehnschr. 86: 1129-1130, Sept. 29, 1956. (In Ger- 


man) (Universitatspoliklinik, Heidelberg, Heidelberg, 
Germany ) 
The author reports a case of osteopoikilosis with 
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involvement of the ribs. This unusual location may 
lead to a mistaken diagnosis of pulmonary disease. _ 
Three roentgenograms. 


Renal Tubular Osteomalacia. Treatment of a Case 
with Dihydrotachysterol and Management of a Subse. 
quent Pregnancy. G. Alan Rose. Brit. M. J. 2: 805- 
807, Oct. 6, 1956. (University College Hospital 
London, England) j 

Renal rickets may be an accompaniment of disease 
of either the glomeruli or of the tubules. The congj- 
tion may closely mimic vitamin D deficiency clinically 
and radiologically, and is notable for severity of symp- 
toms and resistance to treatment. There are no specific 
x-ray findings other than the presence of pseudofrac- 
tures (Looser zones), which may be seen in any rela- 
tively acute osteomalacia. Diagnosis is based upon 
kidney function and blood chemistry studies. 

A case is reported in this paper in which the disease 
developed rather suddenly in a seventeen-year-old girl, 
The diagnosis was established fairly early, and treat- 
ment with oral dihydrotachysterol brought about 
prompt control. Later films showed callus formation 
around pseudofractures which had previously been 
noted in the ischial rami and in several ribs. The pa- 
tient subsequently was able to sustain a normal preg- 
nancy, and continued healthy on maintenance doses of 
A:T. 3. 

Four roentgenograms. 

Don E, MatTruiesen, M.D. 
Phoeniz, Ariz. 


Generalized Osteosclerosis in Urticaria Pigmentosa. 
The Radiologic Aspect. S. Schorr, F. Sagher, and 
E. Liban. Acta radiol. 46: 575-586, October 1956. 
(Hadassah University Hospital, Jerusalem, Israel) 

Urticaria pigmentosa manifests itself as a dermatosis 
characterized by discrete brown pigmented macules or 
papules in the skin or, more rarely, by prominent 
nodules. Changes in the bone structure of a patient 
suffering from this condition were observed roentgeno- 
logically for the first time in 1952 (Sagher, Cohen, and 
Schorr. J. Invest Dermat. 18: 425, 1952). Further 
reports of associated skeletal lesions led the au- 
thors to review 15 cases of urticaria pigmentosa, in 2 
of which they found progressive roentgen changes in the 
bones. 

Both patients showed cystic osteoporosis of the ribs 
with thickening of the bony trabeculae and small islets 
of condensation throughout the skull. Changes were 
also seen in the pelvis and lumbar vertebrae in the first 
case, that of a fifty-three year old male, and in the 
humerus, radius, ulna and femur in the second patient, 
a female aged fifty-five, who also had generalized 
myelogenous leukemia. In this latter case the dense 
islands in the skull disappeared after twenty months, 
but late in the course of the illness the diploe were 
almost completely eburnated and fused with the ex- 
ternal table. The internal table remained sharply de- 
fined. The marrow space was found at autopsy to be 
filled with mast cells lying in a delicate fibrous network. 
Mast cells also characterized the skin lesions in these 
patients. The authors conclude that both the cutane- 
ous and the bone lesions in urticaria pigmentosa are 
caused by mast cell infiltration. 

Ten roentgenograms: 4 photomicrographs. 

Wriuram C. Tatuey, M.D. 
University of Arkansas 
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The Width of the Spinal Canal in the Growing Ver- 
tebra with Special Reference to the Sacrum. Maxi- 
num Interpediculate Distances in Adults and Children. 
Gerhart S. Schwarz. Am. J. Roentgenol. 76: 476-481, 
September 1956. (622 W. 168th St., New York 32, 
N.Y.) 

The author has developed a useful set of curves for 
the maximum predicted width of the spinal canal 
gcording to the age of the patient from one week to 
twenty years. A composite graph shows the normal 
measurements at one week of age, six months, two 
years, five years, twelve years, and twenty years, for the 
vertebrae C-4 to S-5. This is the first study to include 
values for the sacrum, although this area is one fre- 
quently involved by anomalies and other abnormalities. 

The author’s studies lead him to believe that, rather 
than the “‘stair-step’’ growth of the spinal canal described 
by previous authors, growth is continual, ceasing at all 
vertebral levels at the same time, namely eighteen to 
twenty-five years of age. 

Three graphs GeorGE A. SHIPMAN, M.D. 

New Orleans, La. 


A Significant Variant in the Ossification Centers of 
the Vertebral Bodies. Jonathan Cohen, Guido Cur- 
rarino, and Edward B. D. Neuhauser. Am. J. Roent- 
genol. 76: 469-475, S eptember 1956. (300 Longwood 
Ave., Boston 15, Mass. ) 

The authors present the roentgen findings in 17 cases 
and the histopathological findings in 3 cases of a curious 
variation in the ossification pattern of the bodies of 
vertebrae seen frequently in newborn infants. It is 
demonstrable as a longitudinal band of radiolucency in 
the lateral projection of one or more vertebrae, usually 
in the lumbar region. Thirteen of the cases were 
encountered in a group of 200 infants being studied for 
some type of congenital anomaly, and 3 were drawn 
from another group of 200 under investigation for an 
acquired pulmonary disease. 

The translucent band had a variable appearance. It 
measured 1 to 3 mm. in thickness. The thinnest por- 
tion was in the center of the vertebral body and the 
thickest at the upper border of the vertebra. In 
several cases re-examined within a few days, well defined 
bands were found to have disappeared, being replaced 
by normal bony trabeculation. Bands were not found 
in older infants. In the three instances where his- 
tologic material was available, the radiolucent area was 
found to consist of a plate of hyaline cartilage. 

The authors conclude that the translucent bands 
demonstrable in these cases represent unossified carti- 
lage between two ossification centers of the vertebral 
body, one center anterior and the other posterior, in 
contrast to the more frequent single ossification center 
or two centers one above the other. 

Nine figures, including 4 roentgenograms; 3 tables. 

GEorGE A. SHIPMAN, M.D. 
New Orleans, La. 


Two Unusual Congenital Anomalies of the Thorax: 
(1) Supernumerary Ribs and (2) Abnormal Intratho- 
racic Fascial Band. Review of Literature. John K. 
Stevenson and K. Alvin Merendino. J. Thoracic 
Surg. 32: 521 527, October 1956. (King County 
Hospital, Seattle, Wash. ) 

Two cases of unusual congenital anomalies in the 
thoracic region are presented, along with a review of 
the pertinent literature. 
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In the first case, there were two short accessory ribs 
at the level of T-6 and T-7. The diaphragm was 
attached to these anomalous ribs, extending downward 
and forward in the form of a half cone on the postero- 
medial aspect of the right lower lung. 

In the second case, a tendinous band was present, 
reaching downward from the under surface of the left 
second rib anteriorly to the dome of the left diaphragm, 
to which it was attached. Chest films failed to reveal 
the abnormality, and it was discovered incidentally at 
time of heart surgery. 

Previously reported in the literature were 2 cases of 
supernumerary thoracic ribs; and there also have been 2 
earlier reports of transpleural intrathoracic muscles or 
bands. Recognition that such variations exist may be 
important in differential diagnosis. 

Three roentgenograms; 1 photograph; 2 drawings. 

Don E. MATTHIESEN, M.D. 
Phoenix, Ariz. 


Some Aspects of the Neurology of the Cervical Spine. 
Russell Brain. J. Fac. Radiologists 8: 74-91, October 
1956. 

As his subject for the first Crookshank Lecture, spon- 
sored by the British Faculty of Radiologists, Sir Russell 
Brain chose a subject which seemed to him “‘to illus- 
trate particularly well the value of the close co-operation 
between the radiologist and the clinician.” He 
seeks to point out that, when the neurologist has to deal 
with a difficult diagnostic problem involving the spinal 
cord at the cervical level, the radiologist may be able to 
supply the vital clue which makes a correct diagnosis 
possible. 

Only a brief indication of the contents of the paper 
can be given here. It opens with a consideration of 
congenital abnormalities. 

Congenital Abnormalities: Multiple conditions are 
responsible for disorders of the cervical spinal cord and 
among these the congenital abnormalities of the spine 
are prominent. These abnormalities are the result of 
developmental errors due either to defective fusion of 
bone which should be united or to defective differentia- 
tion of bones which should be separated. Although 
these congenital abnormalities occur in isolation, they 
are most often multiple. The associated neurological 
syndromes may be due to congenital abnormalities of 
the nervous system itself rather than to the effects of 
the congenital bony abnormalities upon the nervous 
system. In discussing the various abnormalities, the 
author classifies them in relation to what seems to be 
their most significant radiological feature. 

Occipitalization of the atlas, in the author’s experience, 
was not responsible for symptoms when it occurred 
alone. This is contrary to the observations of McRae 
(Acta radiol. 40: 335, 1953. Abst. in Radiology 62: 
892, 1954), who found that neurological symptoms oc- 
curred if the anteroposterior diameter of the spinal cord 
was 19 mm. or less, or if, as a result of the laxity of the 
transverse ligament, the odontoid moved backward and 
forward more than 3 mm. on flexion and extension of 
the head. 

Basilar impression may produce predominantly 
ponto-bulbo-cerebellar symptoms or those of a lesion 
of the upper cervical cord. The former may closely 
simulate a cerebellar tumor, the latter syringomyelia or 
disseminated sclerosis. 

Cervical spina bifida may be associated with a varied 
clinical picture. The author presents three cases to 
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illustrate this diversity and the value of myelography in 
ascertaining the etiologic factor responsible for the 
symptomatology. 

The Klippel-Feil abnormality is not uncommonly 
associated with Sprengel’s shoulder. Other accompany- 
ing abnormalities include cervical ribs and hemiverte- 
brae. There is a common association of cervical 
spondylosis with this condition, which no doubt can be 
explained by the undue stress upon adjacent inter- 
vertebral disks due to lack of mobility in the fused 
vertebra. 

Lesions involving the odontoid process are not uncom- 
mon and sometimes pass unrecognized. The author is 
of the opinion that the term ‘‘atlanto-axial dislocation” 
is a convenient one to employ in discussing displacement 
of the atlas and axis regardless of cause. He includes 
here not only displacements of congenital origin but 
also those of infectious and traumatic etiology. 

Several authors have drawn attention to the occur- 
rence of symptoms resulting from atlanto-axial disloca- 
tion many years after the trauma which may have been 
responsible for it. By the time, however, the patient 
comes under observation there may be no way of 
deciding whether the initial lesion was a fracture of the 
odontoid or whether the injury caused trouble only be- 
cause there was a pre-existing congenital abnormality, 
such as failure of the odontoid to unite with the body 
of the axis. 

Neoplasms of the Cervical Spine: 
cervical spine are rare. 

Cervical Spondylosis: Since the neurologic manifesta- 
tions of cervical spondylosis are familiar, the author 
centers his discussion on the interpretation of the 
radiological appearances in relation to the clinical pic- 
ture and to their pathological basis. Attention is 
drawn to the fact that in this condition, although a 
number of intervertebral disks may show degeneration, 
not all degenerated disks are the site of osteophytes. It 
is these latter that are the chief cause of symptoms. In 
radiographs of patients with symptoms that are thought 
to be due to cervical spondylosis, therefore, attention 
should be directed not only or even chiefly to narrowing 
of the intervertebral disk spaces but to the presence or 
absence of an opacity projecting into the spinal canal 
from the posterior end of the disk space and the associ- 
ated sclerosis of adjacent portions of the vertebral 
bodies. When posterior osteophytes correspond in 
position to the level of the symptoms, myelography is 
often unnecessary. However, since some osteophytes 
show up very little on the plain radiographs and 
actually appear to be much smaller than in fact they 
are, myelography may be necessary for a reliable deter- 
mination of the size of the protrusion. 

A frequent point of difficulty is the lack of correlation 
between the level of the disk protrusion and the upper 
level of the spinal cord lesion. The pathological 
changes produced in the spinal cord are complex, and a 
number of factors are responsible in addition to the 
direct pressure of the protruding disk. As a result of 
tension, traction, and interference with the blood 
supply, there is produced a myelopathy more extensive 
than the area directly compressed. A point to be 
remembered in connection with spinal root pressure is 
that the spinal cord is shorter than the spinal column. 
As one moves down the cervical cord, therefore, the 
spinal roots run more obliquely. The result of this is 
that a spinal root from any segment of the cervical 
enlargement may be compressed at more than one 


Neoplasms of the 
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level of the spine, either by a posterolateral protrusi 

of the intervertebral disk at the level at which it Som 
the spinal cord or usually one vertebra lower by - 
foraminal protrusion into the foramen through whi hit 
leaves the canal. = 

Another apparent discrepancy between the level of 
the root lesion and the radiographic changes in the 
neck is that cervical spondylosis, by narrowing the 
intervertebral disks shortens the cervical Spine, As 
the spinal cord remains the same length, this shortening 
may affect the position of the spinal roots within = 
intervertebral foramina, particularly in the case of the 
lower cervical vertebrae. As a result, the spinal roots 
may be compressed against the lower border of the 
intervertebral foramina which are in themselves normal 
in that they are neither narrowed nor the site of osteo. 
phytes. 

In the presence of cervical spondylosis, trauma may 
cause severe and irreparable damage to the cervical 
spinal cord. This is a result of the complex factors 
which limit movement and tend to impair the blood 
supply of the cervical spinal cord in spondylosis. 
Traumatic myelopathy may and usually does occur in 
the absence of any gross change produced by the injury 
in the ligaments or bones of the spine. ; 

Cervical Arthropathies: In the cervical arthropathies 
the bony changes may closely simulate those of cervical 
spondylosis and are therefore important in differential 
diagnosis. In the arthropathies, the bone changes are 
always associated with evidence of a lesion of the spinal 
cord, the two principal associated conditions being 
syringomyelia and tabes dorsalis. It should be re- 
membered that the bone changes of the cervical arth- 
ropathies may be in themselves severe enough to add to 
the neurological symptoms by compressing the spinal 
cord and nerve roots. 

Twenty-nine roentgenograms; 1 photograph. 

Rita M. Brapy, M.D. 
University of California, S. F. 


Observations on the Association Between Nutritive 
Failure, Skeletal Maturation Rate and Radiopaque 
Transverse Lines in the Distal End of the Radius in 
Children. Samuel Dreizen, Catherine Currie, Ellie Jo 
Gilley, and Tom D. Spies. Am. J. Roentgenol. 76: 
482-487, September 1956. (T. D. S., Nutrition Clinic, 
Hillman Hospital, Birmingham, Ala. ) 

In the course of examinations of the hand, wrist, and 
forearm, in connection with growth studies in a nutri- 
tion clinic, radiopaque transverse lines, or bone scarfs, 
were frequently observed in the distal end of the diaph- 
ysis of the radius. To determine whether speed of 
skeletal maturation and nutritional status predispose to 
such scars, a study was made of their incidence in two 
ethnically similar groups of children. One group, 
numbering 132, had clinical and dietary evidence of 
nutritive failure; the other, numbering 103, was re- 
garded as nutritionally normal. In all but 4 children, 
sears (indicated by striations extending completely 
across the radial diaphysis) or ‘“‘remnants’’ (incomplete 
striations), or both, were present. 

The frequency of scarring, as indicated by the number 
of scars and remnants combined, was the same in the 
two groups. Resorption of scars, however, appeared 
to be related to nutritional status, since there was 4 
statistically higher number of scars and a statistically 
significantly lower number of remnants in the group 
with nutritive failure. The incidence of scarring was 
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significantly lower in child J 


“The widespread prevalence of scarring noted in this 
is considered by the authors to indicate that, 
regardless of the nutritional status or rate of skeletal 
maturation, the metabolic processes which affect bone 
engthening are characterized by a high degree of insta- 
bility during the growth period. 
One chart; 3 tables. GEORGE A. SuipMan, M.D. 
New Orleans, La. 
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Diagnosis of Congenital Dysplasia of the Hip in the 
Newborn Infant. Sherman S. Coleman. J.A.M.A. 
162: 548-554, Oct. 6, 1956. (720 N. Michigan Ave., 
Chicago, Ill.) 

The term congenital hip dysplasia is defined as de- 
layed or defective development of the hip joint and its 
associated structures and may be considered a precur- 
sor to the clinical entities of subluxation and dislocation 
ofthe hip. In subluxation of the hip, cartilage of the 
acetabulum and the femoral head are in contact, but 
there is an abnormal relationship between the two. In 
dislocation of the hip, the cartilage of the acetabulum 
and the femoral head are not in contact, and the head 
lies completely out of the acetabulum. 

A series of 3,500 newborn infants were examined 
specifically for skeletal deformities, and in 27 cases in 
which there was presumptive diagnosis of dysplasia of 
the hip a correlation between clinical and radiologic 
findings was possible. Pelvic roentgenograms of 150 
consecutive newborn infants served as a control. 

The physical criteria upon which the diagnosis of 
congenital hip dysplasia is usually established are 
limited abduction of the flexed hips, increase in the 
depth or asymmetry of inguinal or thigh skin folds, 
unilateral shortening of the extremity, palpable abnor- 
malities about the hip, and Ortolani’s “sign of the 
jerk.” The author believes that these critiera are for 
the most part inadequate and unreliable, since they are 
late developments, secondary to progression of the 
dysplasia into a subluxation or a true dislocation. 
The most reliable physical sign of dysplasia in his ex- 
perience was the so-called ‘‘jerk of exit” as the fem- 
oral head is displaced from the acetabular socket. ~ 

One of the “‘distressing’’ observations made early in 
the study was the discrepancy between the roentgen 
and the clinical observations, this being particularly 
true in relation to the acetabular index (the angle that 
the slope of the acetabular roof makes with a horizontal 
line drawn through comparable points on the triradiate 
cartilage). An angle of 30° was found to be about the 
average for newborn infants rather than the upper limit 
ofnormal, as has been reported. In 27 infants with 
evidence of hip dysplasia (43 hips, since 16 cases were 
bilateral) the range was from 28° to 49°, with an average 
of 36.5°. Only 33 per cent of the dysplastic hips 
showed values significantly above the normal range. 
Inthe newborn infant, radiologic appraisal of Shenton’s 
line is very difficult because the ossification centers are 
quite widely spaced and slight degrees of change in 
pelvic tilt have a marked influence on this line. Dis- 
tuption of the line was apparent only in the most 
severely dysplastic hips. Hilgenreiner’s measurements 


(the relative distance of the femoral neck from the base 
of the triradiate cartilage and from the anterior inferior 
iliae spine) in the newborn infant can be used only to 
distinguish an abnormal hip from a normal hip in the 
same infant. 
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The most frequent radiographic change seen in the 
abnormal hips was a lateral disposition of the beak of 
the femoral neck in relation to Perkins’ line. This is a 
line dropped perpendicularly from the most lateral 
point of ossification of the acetabular roof, a point that 
actually corresponds to the anterior inferior iliac spine. 
The beak of the femoral neck fell medial to Perkins’ line 
with remarkable constancy in 300 clinically normal 
hips. In contrast, the femoral neck was unequivocally 
lateral to this line in 25 of 43 abnormal hips. This 
would appear to be a more accurate criterion of the 
basic defect in hip dysplasia in the newborn infant than 
the acetabular index, or Shenton’s and Hilgenreiner’s 
lines. It is of particular value in detecting bilateral 
dysplasias. 

It is proposed that a diagnosis of congenital hip dys- 
plasia can be established if any of the following condi- 
tions are met: (1) lateral or posterolateral manual dis- 
placeability of the femoral head (jerk of exit), with 
an otherwise normal pelvic film; (2) an acetabular 
index of 40° or more without demonstrable dis- 
placeability of the hip; (3) lateral disposition of the 
femoral neck demonstrable by x-ray examination, in 
the absence of demonstrable displaceability of the hip, 
and with or without an elevated acetabular index; (4) 
persistent and unequivocal limitation of abduction of 
the flexed thigh, with or without abnormal x-ray 
changes; (5) any combination of the above. 

Four roentgenograms; 2 diagrams; 2 photographs. 

Joun P. Fotopoutos, M.D. 
Hartford, Conn. 


THE SPINAL CORD 


Effect of Unabsorbed Radiographic Contrast Media 
on the Central Nervous System. F. L. Davies. 
Lancet 2: 747-748, Oct. 13, 1956. (Department of 
Neurosurgery, Middlesex Hospital, London, England) 

A follow-up study of 119 patients in whom 125 
myelographic examinations had been done for various 
diseases of the spinal cord from one to fifteen years 
earlier are reported. Myodil (ethyl iodophenylun- 
decylate) had been used in 124 cases and Lipiodol 
(iodized poppy-seed oil) in 1. The average amount of 
medium injected was 5 ml.; not less than 3 ml. or more 
than 6 ml. was ever used. An attempt at removal of 
the medium had been made in only 6 instances, but all 
the patients showed residual contrast material in the 
subarachnoid space: in 1 it was present within the 
cranial cavity only, in 68 in the spinal theca only, and 
in 50 in both locations. The route of injection was by 
lumbar puncture in 120 cases, by cisternal puncture in 
7, and by both routes in 2. 

In 33 patients no ill effects were observed. In 22, 
symptoms and signs were considered doubtful because 
they could not be differentiated from those due to the 
original disease or to the operation. 

In 70 patients abnormal reactions followed the injec- 
tion of Myodil into the cisterna magna and lumbar 
theca. In 56 the reactions occurred immediately after 
the injection or within a few hours; symptoms were 
considered severe in 47 and mild in 9. Headache, alone 
or with neck stiffness, nausea, vomiting, and giddiness, 
wascommon. Severe pain in the spine, usually lumbar 
but occasionally cervical, was also common. Symp- 
toms lasted from a few hours to fourteen days. 

In 14 patients the symptoms had persisted or had 
developed later and were present when the patients were 
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examined a year or more after myelography. The 
most common causes of disability at the time of follow- 
up were: continuous pain and cramps in the legs 
(12 cases); chronic headache (7 cases); persistent 
severe backache (6 cases); chronic neck pain (5 cases). 

The findings at operation in 5 cases and at necropsy 
in 3 presented unequivocal evidence that the contrast 
medium has a permanently damaging effect on the pia 
arachnoid and can cause obstruction in the subarach- 
noid space. No attempt was made in the present 
investigation to estimate the quantity of residual con- 
trast material in the subarachnoid space, but the large 
amounts present in the cranium and spinal canal many 
years after injection indicate a slow rate of absorption 
and emphasize the desirability of removing as much of 
the medium as possible after myelography or at opera- 
tion. 

Two roentgenograms; 1 drawing. 


GYNECOLOGY AND OBSTETRICS 


The Cornual Sphincter of the Uterus. 
G. W. Henry, and W. H. Civin. Surg., Gynec. & Obst. 
103: 475-480, October 1956. (R. G. H., 1133 Punch- 
bowl St., Honolulu 13, Hawaii) 

After encountering x-ray evidence of cornual sphinc- 
ters at the tubal ostia on a routine hysterosalpingo- 
gram, the authors reviewed all hysterosalpingograms 
obtained between 1939 and 1953 for this feature, which 
they sought to relate to the observation that menstrual 
blood is practically never found in the pelvic peritoneal 
cavity and that less pain occurs when hysterosalpingog- 
raphy is performed at the time of ovulation. 

Of 284 sets of hysterosalpingograms studied, 228 
showed shadows interpreted as representing a cornual 
sphincter on one or both sides. In 5 selected women 
with apparently normal generative tracts, hysterosal- 
pingograms obtained at different times in the same 
menstrual cycle showed the sphincter to be open at 
ovulation and closed during menstruation. Several 
surgically removed uteri also were studied, both grossly 
and histologically. 

The authors conclude that intertwining uterine 
musculature is present at the tubal ostia, forming a 
sphincter exerting 1ts action in relation to the time 
in the menstrual cycle. These sphincters are fre- 
quently observed on hysterosalpingograms. 

Seven roentgenograms; 1 photomicrograph; 1 
photograph with diagram. JoHN A. WaRDEN, M.D. 

University of Pennsylvania 


R. G. Hunter, 


Perjodal H Viscous, a Water-Soluble Contrast 
Medium Containing Dextran. Frank Bergman, Olof 
Norman, and Sven Sjéstedt. Acta radiol. 46: 587-594, 
October 1956. (University of Lund, Lund, Sweden) 

The commonly used agents for increasing viscosity of 
contrast media in hysterosalpingography, such as oil, 
carboxymethyl cellulose, and polyvinyl alcohol, are 
prone to produce irritation or give rise to foreign body 
granulomata. The authors investigated the use of 
dextran as an agent for increasing viscosity. This 
they added to Perjodal (Diodrast) to produce Perjodal 
H viscous (Perjodal 35 per cent, dextran 30 per cent) 

The medium was injected intramuscularly into 
rabbits, which, aside from the expected acute foreign 
body reaction, showed no permanent changes within 
the muscles, Intrauterine injection under conditions 
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simulating human hysterosalpingography produced no 
foreign-body reaction. 

A clinical trial of Perjodal H viscous was made in 900 
patients. From a roentgenographic point of view the 
results were satisfactory and no immediate or late side 
reactions were encountered. Three hundred and ten of 
the group were later operated upon and the specimens 
were studied histologically. No significant foreign 
body reaction attributable to dextran was encountered 
in the genital tract. 

The authors conclude that, in view of the excellent 
roentgenographic properties of the medium investi. 
gated and the insignificant side-effects, Perjodal H 
viscous appears to be a satisfactory contrast medium 
for hysterosalpingography. 

One photomicrograph; 1 table. 

Etvis Littte, M.D. 
University of Arkansas 


THE GENITOURINARY SYSTEM 


Renografin: A New Intravenous Urographic 
Medium. Bertram E. Zeitel, Walter Lentino, Harold 


G. Jacobson, and Maxwell H. Poppel. J. Urol. 76: 
461-465, October 1956. (Montefiore Hospital, New 
York, N. Y.) 

The authors report their results with Renografin in 
1,000 consecutive intravenous urographic studies 
Renografin is a mixture of the sodium salt and the 
methylglucamine salt of 3,5-diacetylamino-2,4,6-tri- 
iodobenzoic acid in aqueous solution. It is supplied in 
76 per cent concentration and contains 62 per cent io- 
dine by weight. The patients were prepared, tested, 
and filmed in the usual manner. The contrast material 
was heated to body temperature, and a 10-gauge needle 
was used for injection whenever possible because of the 
high viscosity of the medium. The usual amount was 
20 c.c. Of the resulting urograms 88 per cent were 
graded “excellent” or “satisfactory,’’ leaving only 12 
per cent of non-diagnostic quality. 

Skin tests and intraocular tests for detecting poten- 
tial reactors proved useless in this series. Intravenous 
sensitivity tests were of doubtful value, showing only 
one significant reaction (in an asthmatic) in the entire 
series of 1,000 cases. Of 71 individuals giving a history 
of allergy, 30 had side-reactions to the full dose of con- 
trast material, compared to 4.4 per cent of the non- 
allergic patients. Nausea and vomiting were the chief 
complaints. The only significantly severe reaction was 
the one noted above, in the asthmatic patient. 

It is concluded that Renografin is an efficient uro- 
graphic medium of low toxicity and may represent the 
drug of choice for patients with histories of allergy. 

One chart; 2 tables. James W. Barser, M.D. 

Cheyenne, Wyo. 


Considerations of the Radiologic and Clinical Evolu- 
tion of Urinary Tuberculosis Following Treatment with 
Streptomycin and Antituberculous Chemotherapy. 
Paolo Cavazzana and Carol Meneghini. Radiol. med. 
42: 977-986, October 1956. (In Italian) (Ospedale 
Civile di Padova, Padua, Italy) . 

This is a report based on 40 cases of renal tuberculosis 
vigorously treated with streptomycin and chemother- 
apy. The cases were divided into three groups: — 

Group I: Early radiographic changes and no evidence 
of active extra-urinary foci. Of 21 patients in this 
group, 14 showed clinical cure. The urine became ster 
ile, but the radiographs showed no change from the inl- 
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tial picture. In some cases, during the first two to fe ur 
months of treatment, slight enlargement of the lesions 
ocurred, but the outlines of the calyces became more 
precise and the picture became stable. In 9 of the pa- 
‘ents improvement was maintained after discontinu- 
ance of therapy. In the 7 remaining patients the dis- 
ease progressed and nephrectomy was required. ; 
Group II: Early radiographic renal changes with evi- 
dence of active extrarenal tuberculosis. In 5 of the 8 
uses in this group there was some evidence of success, 
sith slow progress of the lesions. Three patients were 
unimproved. 
Group IIT: Advanced renal changes. In the major- 
ity of the 11 cases in this group, progression of the dis- 
ese was demonstrable by pyelography. In some, 
though the lesions became larger, they showed better 
contrast and cleaner, more defined margins, indicating a 
degree of healing. 
Ten roentgenograms. 
ALEXANDER R. MarGutis, M.D. 
University of Minnesota 


A Diagnostic Method for Retrocaval Ureter. David 
Presman and Raymond Firfer. Am. J. Surg. 92: 628- 
#31, October 1956. (Cook County Hospital, Chicago, 
Ill.) 

This is the report of a case of retrocaval ureter in 
which the authors worked out an interesting technic for 
jemonstrating the exact relationship of vena cava and 
ureter. A retrograde pyelogram revealed deviation of 
the right ureter toward the mid-line, suggesting retro- 
aval ureter. With ureteral catheters indwelling, the 
aithors passed a 6 F plastic ureteral catheter into the 
vena cava through a small incision in the right super- 
ficial saphenous vein, and obtained films in anteropos- 
terior and oblique projections. After withdrawal of the 
atheter, the superficial saphenous vein was ligated. 

The technic seems simple and safe. The need for 
injecting a radiopaque medium into the vena cava is 
diminated, and studies can be performed unhurriedly, 
with multiple views as indicated. 

Fourroentgenograms. Don E. MATTHIESEN, M.D. 

Phoenix, Ariz. 


MISCELLANEOUS 


Radiology of the Newborn Infant. E. Rohan Wil- 
ams. Proc. Roy. Soc. Med. 49: 737-748, October 
1956. (Queen Charlotte’s Maternity Hospital, Lon- 
fon, England) 

Radiological help is being increasingly sought in neo- 
tatal problems. The radiologist is called upon mainly 
m the presence of respiratory difficulties, acute abdom- 
ual crises, birth injuries, and skeletal deformities and 
iysplasias. The present paper, the Presidential Ad- 
iress before the Section of Radiology of the Royal 
seiety of Medicine (Great Britain), is concerned with 
tespiratory and abdominal conditions. 

h examination of the chest in the newborn, it is of 
intial importance to obtain roentgenograms of the 
est quality without patient rotation and with adequate 
ispiration. Pulmonary opacities may result from ate 
‘ectasis, hemorrhage, amniotic fluid aspiration, edema, 
wvalime membranes, and pneumonic consolidation 
Abnormal translucencies may represent alveolar or in 
‘stitial emphysema. Each of these conditions is in 
iwidually considered, and an attempt is made to iden 
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tify a characteristic roentgen pattern foreach. Clinical 
and postmortem studies prove that, while there may be 
one dominant lesion producing the respiratory distress, 
multiple lesions are the rule. 

“‘Hyaline membrane syndrome” is usually associated 
with prematurity and/or delivery by cesarean section. 
The characteristic pattern is one of fine, miliary densi- 
ties with a reticulogranular appearance of the lung fields. 
The bronchial tree is usually well filled with air and can 
be traced on occasion to the bronchi of the third and 
fourth order. As respiratory distress becomes worse, 
the earlier findings may be rapidly obliterated by in- 
creasing secondary alveolar airlessness, progressing to 
almost homogeneous opacity. 

The “fetal aspiration syndrome’”’ is associated with 
postmaturity, fetal distress during labor, and the pres- 
ence of meconium in the amniotic fluid. The lungs 
tend to show patchy, coarse, widely scattered densities, 
with mottling and coalescence. The patterns of in- 
filtration may change rapidly. Prompt improvement 
is usual but radiological clearance lags behind clinical 
recovery. The prognosis generally is much more favor- 
able than with hyaline membrane disease. 

Widespread anectasis (primary atelectasis or non- 
aeration) is usually seen as a ground-glass opacity of the 
involved lung segments. It occurs most commonly in 
the upper lobes. Differentiation from mediastinal 
abnormalities may be difficult or impossible. Respira- 
tory distress is usually present from birth. 

Clinical and physical findings of neonatal intestinal 
obstructive lesions are reviewed and described. The 
findings in many instances are atypical or misleading. 
Vomiting may be delayed as long as two or three days 
in 20 per cent of the cases of intestinal atresia and as 
long as two weeks in half of the cases with incomplete 
intestinal stenosis. In normal infants the whole in- 
testine is frequently clearly visible by virtue of its gas 
content as early as twelve hours after birth and should 
fill the whole abdominal space rather uniformly. The 
difference in relative caliber of the small gut and colon 
in an infant is frequently slight, so that difficulties may 
be expected in differentiating small bowel and large 
bowel distention. 

This entire paper is in the nature of a summary and is 
not easily abstracted. Reference to the original is rec- 
ommended to those interested in pediatric roentgen- 
ology. 

Thirty-four roentgenograms; 3 tables 

JAMES W. BarRBER, M.D 
Cheyenne, Wyo 


TECHNIC 


Some Studies on Primary and Secondary Radiation 
and on Secondary Screening in Diagnostics up to 200 
kv. Ove Mattsson. Acta radiol. 46: 621-631, Octo- 
ber 1956. (Karolinska Sjukhuset, Stockholm, Sweden) 

The author graphically presents data collected in a 
study of primary and secondary radiation from a water 
phantom and shows a gain of tenfold in photographic 
effect with an increase of voltage from 100 to 200 kv. 
The secondary radiation is great at these voltages (60 
to 70 per cent) but varies minimally with voltage 
change in this range for moderately large fields. 

A study was also made of secondary screening with 
an experimental model grid, leading to the conclusion 
that screening effectiveness is practically independent 
of voltage and that cross grids are superior to single- 
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grid systems. Increase of ratio improves grid effective- 
ness especially when cross grids are employed. 
Eight graphs. Haroip D. Lancston, M.D. 
University of Arkansas 


Experiences with the Use of Hyaluronidase in Lym- 
phography of the Extremities. Giovanni Barbera and 
Luigi Li Castri Patti. Radiol. med. 42: 1000—1007, 
October 1956. (In Italian) (Istituto di Patologia 
Chirurgica e Propedeutica Clinica, Universita di Pa- 
lermo, Palermo, Italy) 

At present the only satisfactory method of demon- 
strating lymphatic vessels in man is that of Kinmonth 
(see Brit. M. J. 1: 940, 1955. Abst. in Radiology 66: 
311, 1956). A preliminary injection of a coloring solu- 
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tion which stains the lymphatic vessels js made into 
the subcutaneous interdigital space. The radiopaque 
contrast material, e.g., 70 per cent Diodone, is then in. 
troduced directly into the vessels by means of a very 
fine needle. This method is complicated and the 
authors offer a simpler method, which, however, they 
have used only in animals. They injected 2 ce. of 4 
per cent Urografin with 50 units of Hyaluronidase sub- 
cutaneously into the paws of small dogs and obtained 
good visualization of lymphatic vessels, obviating the 
need of direct injection into the vessels. There was no 
local reaction. 
Six roentgenograms 
ALEXANDER R. Marcutis, M_D. 
University of Minnesota 


RADIOTHERAPY 


Discussion on Orbital Tumours. A. G. Cross, J. W. 
Cowie, and M. Lederman. Proc. Roy. Soc. Med. 49: 
749-758, October 1956. (M. L., Royal Marsden Hos- 
pital, London, England) 

This discussion on orbital tumors, presented before 
the Sections of Radiology and Ophthalmology of the 
British Royal Society of Medicine, is opened by 
Cross, who presents a detailed classification of these 
tumors, outlines the general clinical and therapeutic 
features of the major types, and comments on the sur- 
gical approach. AA list of the orbital neoplasms treated 
by him is given, with a note on immediate results. 

Cowie follows with a consideration of the use of con- 
trast material in the demonstration of orbital tumors. 
A technic for injection of the different tissue planes of 
the orbit with Diodone is outlined. This was first tried 
on the cadaver and found to be useful for demonstrat- 
ing the different patterns of distortion to be expected 
with space-occupying masses in different sites and was 
then employed clinically, with no serious ill effects. 
Case histories and roentgenograms accompanied the 
original presentation but are not reproduced here. 

The third discussant, Dr. M. Lederman, summarizes 
his observations on a series of tumors of the orbit re- 
ferred to his department at the Royal Marsden Hospital 
for radiotherapy. Over a twenty-two year period, a 
total of 190 such neoplasms were seen, of which approxi- 
mately two-thirds were secondary or metastatic malig- 
nant tumors. One-third of the 42 primary malignant 
growths were sarcomas of lymphoid tissue. These were 
uniformly radiosensitive and it is felt that radiotherapy 
is undoubtedly the treatment of choice. 

Seven cases of rhabdomyosarcoma of the orbit were 
encountered. Such tumors occur mostly in children; 
they ordinarily remain well localized to the orbit and 
are highly radiosensitive but only exceptionally radio- 
curable. The author feels that they should be managed 
primarily by radiotherapy, with reservation of surgical 
exenteration for recurrences. 

Fourteen primary lacrimal gland tumors were seen. 
For the most part these were histologically ‘‘mixed tu- 
mors,”’ similar to those encountered in salivary glands. 
They are relatively radioresistant but occasionally can 
be managed satisfactorily by radiotherapy. 

The secondary malignant tumors of the orbit arose 
most frequently in the neighboring paranasal sinuses or 
postnasal space. Orbital invasion in such cases always 
signifies a grave prognosis, and adds technical difficul- 
ties to management of the neoplasm. 





Complications of radiotherapy in this series are re- 
viewed. The most common is radiation cataract: 20 
cataracts occurred in the series of 190 cases. All were 
associated with radical radiotherapy for malignant or- 
bital tumor, particularly those invasive from neigh- 
boring regions. As to protection of sound eyes when 
neighboring orbital tissues are being irradiated, the 
author comments that, in general, ‘it should never be 
necessary to remove a normal eye as a preliminary 
measure to a course of radiotherapy.” In extensive or- 
bital malignant disease, it is usually impossible, and 
frequently inadvisable, to attempt to protect the eye 
during a protracted and radical radiotherapy course. 
The most one can hope to achieve is to protect from di- 
rect irradiation the vulnerable ocular tissues forming 
the anterior segment of the eye, namely the cornea, 
ciliary body, iris, and lens. 

Ten tables. James W. Barber, M.D. 

Cheyenne, Wyo. 


The Treatment of Cancer of the Larynx. George 
Seed and John R. Nuttall. J. Fac. Radiologists 8: 
92-101, October 1956. (General Infirmary at Leeds, 
Leeds, England) 

The clinical background for the authors’ discussion of 
laryngeal carcinoma is provided by a group of 433 pa- 
tients seen since 1938. The results of treatment in 
342 cases are analyzed. 

Since treatment of carcinoma of the larynx may be 
either radiotherapeutic, surgical, or a combination of 
the two, it is essential that there be the closest co-opera- 
tion between the laryngologist and radiotherapist im 
order that a wise choice of method be made. The 
patient is likely to have the best chance in the hands of 
an experienced team with adequate diagnostic and 
treatment facilities who handle many and varied cases. 

The differing anatomy, functions, and response to 
irradiation of the various parts of the larynx render an 
accepted anatomical classification essential to the de- 
scription of the diseases of this organ. The following, 
based on that of C. P. Wilson, is employed. 


Laryngeal Laryngeal (cont.) 
Cordal Subglottic 
Unilateral Epilaryngeal 
Membranous Epiglottic — 
Extensive mobile Aryepiglottic fold 
Fixed cord Laryngopharyngeal 
Bilateral Pyriform fossa 
Supraglottic Postcricoid 
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Since early treatment of laryngeal cancer is compara- 
tively simple and effective and advanced growths are 
difficult to treat satisfactorily, it is of vital importance 
that a full investigation by a competent laryngologist 
be performed on every patient with persistent hoarse- 
ness. At Leeds all patients with symptoms suggestive 
of carcinoma of the larynx are seen in the combined 
far, Nose, and Throat and Radiotherapy Clinic, where a 
areful examination is made, including indirect laryn- 
gscopy. Endoscopy is later performed and a biopsy 
obtained. Should the histological report be indefinite 
or conflict violently with the clinical impression, a 
cond attempt is made. If this also is indecisive, the 
patient is treated in accordance with the clinical pic- 
ture, as repeated biopsies will materially alter the voice. 

The choice of treatment of carcinoma of the larynx 
rests between surgery and radiotherapy. The authors 
emphasize that, with so distressing a disease, factual 
comparative values alone have significance and there 
can be no place for prejudice in choosing the mode of 
treatment. A table showing the general choice of 
method developed in the Leeds Clinic is presented. 


CoRDAL 
Unilateral 
Membranous. Finzi-Harmer. Laryngofissure. Tele- 
curietherapy. 
Superficial extensive. 
Fixed cord. Laryngectomy. 
good alternative. 
Bilateral 
Small (‘‘kiss’’) lesions. 


Telecurietherapy. 
Telecurietherapy a 


Telecurietherapy. 


Extensive. Laryngectomy. 
SuscLoTtic: Laryngectomy. Telecurietherapy dis- 
appointing. 
SupraGLOTTIC: Laryngectomy. Telecurietherapy dis- 
appointing. 


EPILARYNGEAL: Telecurietherapy. 

LARYNGOPHARYNGEAL: Telecurietherapy results dis- 
appointing, but laryngopharyngectomy mutilating 
and results poor. 


The surgical procedures for carcinoma of the larynx 
vary in magnitude from the simple exposure and fenes- 
tration of the thyroid cartilage for radium insertion 
according to the Finzi-Harmer technic to the mutilating 
peration of pharyngolaryngectomy. The two most 
common procedures are laryngofissure and laryngec- 
tomy. 

The authors emphasize that when radiotherapy is 
the treatment of preference, the mode of delivery of the 
radiation must be decided, as no standard technic is 
applicable to every patient or every lesion. Factors 
mportant in determining this decision will vary from 
place to place, depending on the facilities available and 
the past experience of the radiotherapist. A detailed 
acount of the technics employed at Leeds is given. 

In analyzing the results of treatment, the authors 
conclude that, despite improvements in both surgery 
and radiotherapy, carcinoma of the larynx remains es- 
“ntially a killing disease. Of the 298 patients treated 
m this series, 226 (75 per cent) died of cancer. If the 
‘ordal lesions are excluded, the cancer deaths become 
186 (83 per cent) of 224 patients. It appears that in 
ecordal region a good cure rate and satisfactory palli- 
ation of many of the more advanced lesions are possible 
‘ut that outside this area the prognosis for either 
‘ie or palliation is bad. Rita M. Brapy, M.D. 


University of California, S. F. 
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Cancer of the Breast, 1661 Patients. I. Considera- 
tions in Future Therapy. Robert C. Hickey, H. Dab- 
ney Kerr, Robert T. Tidrick, Higdon B. Elkins, and 
Edward E. Wieben. Arch. Surg. 73: 654-660, October 
1956. (R. C. H., State University of Iowa College of 
Medicine, Iowa City, Iowa) 

The total experience with breast cancer patients seen 
over a period of twenty-four years at the University of 
Iowa Hospitals is here reviewed. The five-year sur- 
vival for the total series (1,661 patients) was 36.8 per 
cent. The five-year survival for those undergoing 
radical mastectomy was 46.8 per cent. Supplemental 
roentgen therapy produced no significant improvement 
over radical mastectomy alone. Local recurrences in 
the irradiated and unirradiated patients occurred in 
essentially the same patterns. It did not appear that 
irradiation inhibited development of metastases in the 
axilla or at the operative site. 

In general, 200-kv radiation was used, with 0.5 mm. 
Cu and 1.0 mm. AI filtration, for a total dose of 2,000 r 
(in air) to each field. The supraclavicular and axillary 
areas were always treated; the size and situation of 
other ports were variable. The daily dose was usually 
200 r. The operative site was usually treated at 120 
kv, with 1.0 mm. AI filtration. 

The authors conclude that breast cancer treatment 
should still be based upon the classical radical mastec- 
tomy and that super-radical surgery should be regarded 
as experimental. The apparent lack of value of x-ray 
therapy with the technics used is disappointing. 

Don E. MatTrTHIEsen, M.D. 
Phoenix, Ariz. 


Incidence, Histology, and Response to Radiation of 
Mixed Carcinomas (Adenoacanthomas) of the Uterine 
Cervix. A. Gliicksmann and Cora P. Cherry. Cancer 
9: 971-979, September-October 1956. (Strangeways 
Research Laboratory, Cambridge, England) 

Cancer of the cervix is usually described as either 
squamous-cell carcinoma or adenocarcinoma. Be- 
tween the two, however, lies a group of tumors made up 
of mixtures of squamous and secretory columnar ele- 
ments. They constitute about 8 per cent of all cervical 
cancers, whereas squamous-cell cancers account for 
about 87 per cent and adenocarcinomas about 5 per 
cent of the total. 

These ‘‘mixed’’ carcinomas show varying degrees of 
maturity. The most undifferentiated and malignant 
form is designated the “‘glassy-cell’’ type, due to its 
microscopic appearance; it constitutes about 20 per 
cent of the whole mixed carcinoma group. The most 
mature form is often called adenoacanthoma. An in- 
termediate group is referred to as the signet-ring-cell 
type. 

Mature mixed carcinomas show about the same dis- 
tribution before and after the age of menopause, but the 
less differentiated growths seem to occur more often in 
young, premenopausal patients. 

In 17 per cent of mixed carcinomas, pregnancy is as- 
sociated, as compared with 1.2 per cent of squamous-cell 
cancers and 4.8 per cent of adenocarcinomas. This 
may imply hormonal influence upon a pre-existing car- 
cinogenic process or upon the type of differentiation of 
existing cancer cells. 

A series of 195 cases is reviewed in this article, and 
five-year statistics are presented for 152. Radiother- 


apy or surgery alone gave poorer results in treatment 
than a combination of the two. 
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Promotion of differentiation is one mechanism by 
which radiation may help to eliminate or control a 
tumor, but this response is generally poor in mixed car- 
cinomas. In the ‘“glassy-cell”’ type all treatment 
methods have failed. 

Eighteen photomicrographs; 7 tables. 

Don E. MATTHIESEN, M.D. 
Phoenix, Ariz. 


Tolerance of the Bladder to Intracavitary Irradiation. 
N. R. Mackay. J. Urol. 76: 396-400, October 1956. 
(Royal Marsden Hospital, London, S. W. 3, England) 

In general, intracavitary irradiation of the bladder 
should be reserved for the treatment of diffuse, small, 
superficial or multiple mucosal lesions. This procedure 
will result in relatively uniform irradiation of the entire 
bladder mucosa with a fairly steep fall-off in depth dose. 
Radioactive solutions give a much steeper depth dose 
fall-off than do central gamma-radiating sources. 

Any of the technics investigated can result in per- 
manent damage to the bladder mucosa if dosage is ex- 
cessive. Irreparable damage is manifested by thinning 
and atrophy of the bladder mucosa, with formation of a 
devitalized membrane subject to refractory hemorrhage 
or chronic infection, with later bladder fibrosis. 

Sodium 24 or bromine 84 contained within a latex 
balloon was employed in 77 patients. High-intensity 
irradiation delivered as single doses of 3,000 to 4,000 
r gamma each, administered over two or three hours, to 
a total dose of 6,000 r gamma in fifteen days, can dam- 
age the mucosa and give rise to intractable hematuria 
or chronic infection, with consequent fibrosis. On the 
other hand, low-intensity prolonged irradiation giving 
surface dosages of 1,500 to 5,000 r gamma by continuous 
irradiation over four days does not produce any appar- 
ent mucosal damage. 

In all, 97 patients had been treated by intracavitary 
irradiation by radioactive solutions. Results with re- 
gard to tumor control are not discussed in this paper. 

[Radioactive bromine is a beta-gamma irradiator with 
the gamma component in the ratio of 4 to 1 over the 
beta.—J. W. B.] 

Two photomicrographs; 1 graph; 1 table. 

JAMEs W. Barser, M.D. 
Cheyenne, Wyo. 


Archie L. Dean. 
(30 E. 40th St., 


The Treatment of Testis Tumors. 
J. Urol. 76: 439-446, October 1956. 
New York 16, N. Y.) 

Conclusions are drawn as to relative indications for 
irradiation and surgery on the basis of a series of 990 
cases of tumor of the testes from the material of the 
Armed Forces Institute of Pathology plus an unstated 
number of cases seen in the author's private practice. 
Anatomy of the testis and its lymphatic drainage is 
reviewed. Methods of radiotherapy and of surgical 
approach are discussed. 

The author's conclusions appear to be drawn largely 
from data published elsewhere. The following treat- 
ments are suggested, in summary, for the principal types 
of testicular tumors: 

1. Seminoma is not only the most common tumor of 
the testis but is also one of the most radiosensitive of all 
neoplasms. A tumor dose of 2,500 r delivered in three 


to four weeks appears adequate without any supplemen- 
tary aid from surgery. 

2. Choriocarcinomas are radioresistant and spread 
early and widely through the blood stream as well as 


ABSTRACTS OF CURRENT LITERATURE 


August 1957 


the lymphatics. These tumors appear unsuitable for 
either irradiation or surgery, alone or in combination 

3. Embryonal carcinoma and teratocarcinoma ‘on 
also generally radioresistant and tend to be uncon- 
trolled by amounts of radiation which can be tolerated 
The author feels that in this group the best chance of 
benefit is from supplemental surgery, although he ad- 
mits that, once metastases have become established 
surgical removal is impossible or unsuccessful. 

4. Less common tumors such as the interstitial-cel 
type and the adult teratoma present varying clinical Dic- 
tures. They may be benign, in which event they may 
be cured by local resection, or they may produce radio- 
resistant and incurable metastases. 

It is recommended that embryonal carcinomas, tera- 
tocarcinomas, and adult teratomas receive tumor doses 
of 4,000 to 4,500 r in four to five weeks to all lymphatic 
channels of the testis between the groin and the level of 
the 10th thoracic vertebra inclusive. If the patient 
then shows no evidence of metastatic disease above T- 
10, lymphatic dissection is performed. If metastases 
above T-10 are demonstrated, additional radiotherapy 
to these areas should be tried, but the hope of tumor 
control is small. In general, it is felt that supervoltage 
radiotherapy is preferable to conventional voltage. 

Results obtained in the Walter Reed Army Medical 
Center cases are tabulated. 

Six photomicrographs; 1 table. 

JAMES W. Barer, M.D. 
Cheyenne, Wyo. 


Treatment of Leukaemia. Edith Paterson. Canad. 
M. A. J. 75: 599-606, Oct. 1, 1956. (Christie Hospital 
and Holt Radium Institute, Manchester, England) 

The present situation concerning the management of 
the leukemias is reviewed briefly. Treatment of chronic 
leukemia is much more flexible than in the past and more 
successful because of the variety of technics employed 
for its control. The most dramatic changes in prog- 
nosis have been effected in the management of the 
acute leukemias, especially those of childhood, but cure 
has not been achieved, nor even control in a long-term 
sense. The outlook for the adult with acute leukemia 
is still gloomy. 

Work is proceeding on the development of further 
chemical antileukemic compounds or effective combina- 
tions of these. It is of great importance to find out 
why leukemic cells which are sensitive to these com- 
pounds eventually become resistant. Either of these 
avenues—the advent of new compounds or the preven- 
tion of resistance—may be of supreme value in the fu- 
ture. An investigation of the controls which regulate 
not only the number but the maturation of the white 
cells is also of fundamental importance. 

Some of the differences in incidence in human leuke- 
mia which seem to depend on social class, age, and geo- 
graphical factors are pointed out. An extended study 
of the reality and significance of these differences should 
be included in the research of the immediate future. 

Eleven figures, including 2 photomicrographs. 


The Use of X-Ray Therapy in Inflammatory Condi- 
tions. H.D.Gray. South. M. J. 49: 961-964, Septem- 
ber 1956. (1006 Madison Ave., Memphis, Tenn.) 

Since the advent of the antibiotics, x-ray therapy 'S 
no longer the treatment of choice in inflammatory dis- 
eases. The author, however, believes that it can be 
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ysed effectively in the following conditions: hypertro- 
phic pharyngitis, thyroiditis, parotitis, folliculitis and 
suppurating hidradenitis, pancreatitis, bursitis, and 
non-specific and tuberculous adenitis. Care, of course, 
must be exercised to protect the normal structures from 


radiation damage 


T. W. Lees. 


Assessing the Curability of Cancer. 
(Edinburgh, 


Acta radiol supp! 132, pp. 1—54, 1956. 
Seotland ) 

In this paper the author raises serious objections to 
the present method (five-vear survival) of evaluating 
results of cancer treatment and suggests new methods of 
analysis. 

There are numerous objections to the five-year sur- 
yival rate method: (1) It does not show the palliative 
value of treatment, since some other new form of ther- 
apy than the one employed might prolong life and yet 
result in the same five-year survival. For example, in 
carcinoma of the lung the average survival might be 
prolonged from eighteen to thirty-six months, but this 
would not be revealed in the five-year figures. (2) 
Malignant tumors at any one site may not behave in a 
yniform manner, and untreated cancers are not neces- 
sarily rapid or invariably fatal. Survivors of five years 
may not be surviving because of treatment but simply 
because of a lower degree of malignancy of their cancer. 
3) It is difficult to assess the value of treatment on 
those who are lost to follow-up or who die of other 
causes. (4) Survival rate is a proportion and there may 
bea considerable error due to over-diagnosis. 

A “survival table’’ is believed to afford a better index 
ofthe effect of treatment. In such a table the data can 
be presented graphically by plotting the number of pa- 
tients alive at the end of each year against units of time. 
In this way benefits of treatments can be detected long 
before five years have elapsed. The table, however, 
does not indicate the factors which influence prognosis 
(age, host-resistance, extent of tumor spread at time of 
diagnosis, growth rate of cancer, recurrence of metas- 
tases, etc.), nor does it help to assess the malignancy of 
the cancer. 

As a suggested method of statistical analysis for 
everyday use, the author suggests the median lethal 
time (7. ¢., the time it takes 50 per cent of the patients 
to die) as a simpler and more accurate index than the 
five-year survival rate. He believes an important 
source of error in the present method is that we have no 
accurate single measure of degree of malignancy of any 
neoplasm at the time of diagnosis. If we count the 
petsons dying, and use that as our basis of index of 
curability, we will minimize the errors of over-diagno- 
sis, since if they die of cancer there is little doubt that 
the diagnosis is correct. Also, by analyzing the can- 
cers that have killed half the group, we will be studying 
those cancers which have a similar stage or degree of 
malignancy. 

The median lethal time is obtained by plotting the 
pereentage of deaths versus time after diagnosis; the 
50 per cent death point would be the median lethal 
ume. The advantages of this method over the survivor 
table are: (1) The first 50 per cent of the deaths occur 
within a relatively short time, and long-term follow-up 
is of less importance. (2) The patient who dies is more 
easily counted than one who survives for an indefinite 
period. (3) If a patient dies within one or two years, 


tis easier to determine whether he died of cancer or an 
(4) In cases of cancer where over- 


unrelated cause. 
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diagnosis is the rule, as in the breast and prostate, in- 
clusion of non-cancer patients in the statistics will have 
very little effect on the 50 per cent death point, whereas 
inclusion in the five-year survival tables might consid- 
erably alter the result. (5) An effective method of 
treatment will be more accurately reflected by a change 
in increasing median lethal time than by survival rate 
table, since an improved result will be most obvious 
not in those who live a long time or a short time but in 
those with intermediate periods of survival. Even a 
small increase in average survival time would shift the 
median lethal time curve significantly. 

To further translate the median value into some other 
statistic which is more suitable for intricate analysis 
and for calculation of its standard error, the author rec- 
ommends the logarithm of the median lethal time of 
survival as an extension of the median lethal time graph. 
If we obtain an estimate of the mean log time and its 
standard deviation, the distribution of the times of dy- 
ing is defined, and it is possible to apply tests of signifi- 
cance for differences between comparable series. 

The author foresees how this method of analysis could 
be used to study the influence of multiple characteris- 
tics in either the host or the tumor, which might in- 
fluence period of survival. He believes that treatment 
does not influence the course of the majority of cancers 
to the extent that is generally claimed or believed, and 
that our statistics are based on notions of cancer be- 
havior that are outdated. These false notions are that 
all tumors can be divided into benign or malignant, that 
all untreated cancers are invariably fatal, and that all 
malignant tumors in any one site behave in a uniform 
manner. It is his opinion that the confusing claims of 
different forms of cancer therapy are partly the result of 
inaccurate measures of analyzing results and partly the 
result of lack of definition of what is being cured. 

Fourteen graphs; 2 tables. 

Louis J. SANFILIPPO, M.D. 
St. Vincent’s Hospital, N. Y. 


Three Years Experience with the 15-MEV Siemens 
Betatron. Josef Becker and Giinter Weitzel. Strah- 
lentherapie 101: 167-179, October 1956. (In German) 
(Czerny-Krankenhaus fiir Strahlenbehandlung der 
Universitat Heidelberg, Heidelberg, Germany) New 
Forms of Moving-Field Therapy with the 15-MEV 
Siemens-Reiniger Betatron. Josef Becker and Ginter 
Weitzel. Ibid, pp. 180-190. Grid Technic of Radi- 
otherapy with Ultrahard Roentgen Rays (15 MEV). 
Josef Becker, Giinter Weitzel, and Claus Benedict v.d. 
Decken. Ibid, pp. 191-196. Cones for Field Defini- 
tion for Irradiation with Fast Electrons from the Beta- 


tron. Claus Benedict v. d. Decken, Josef Becker, and 
Giinter Weitzel. Ibid, pp. 197-203. Depth-Dose 


Curves for Radiotherapy with Fast Electrons in Rela- 
tion to Energy and Field Size. Claus Benedict v. d. 
Decken. Ibid, 204-207. Clinical Considerations in 
Grid Therapy. Josef Becker and Helmut Kuttig. 
Ibid, pp. 253-259. Grid Therapy with the Chaoul Con- 
tact Tube. A Suggestion for Treatment of Superficial 
Tumor Recurrences. Helmut Kuttig and Ivo Meier. 
Ibid, pp. 260-265. Observations on the Skin Reaction 
with Roentgen Grid Therapy. Helmut Kuttig and 
Ivo Meier. Ibid, pp. 266-271. An Experimental In- 
vestigation on the Question of Grid Therapy. Josef 
Becker, Rudolf Stodtmeister, Theodor Fliedner, and 
Helmut Kuttig. Ibid, pp. 272-277. 

The October issue of Strahlentherapie, containing. 
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among others, the papers listed above, is dedicated to 
the celebration of the fiftieth year of operation of the 
Czerny Cancer Hospital of the University of Heidelberg, 
which opened its doors in 1906 on the occasion of the 
First International Cancer Congress. The institution 
was largely a creation of Vincenz Czerny, a native Bo- 
hemian who as a prominent pupil of Billroth became 
the Chairman of the Department of Surgery at Heidel- 
berg in 1877. He was very radiation-minded and gave 
Richard Werner every opportunity to develop the radio- 
therapy department of this hospital. By 1911 thirteen 
publications had appeared on the injection treatment of 
cancer with liquid and colloidal radioactive substances. 

In 1906 Werner had already constructed a ‘‘radiation 
concentrator” which consisted of an x-ray tube moving 
on an are. Czerny died in 1916 at the age of 74 of 
leukemia, Werner in 1943, after his deportation to 
Theresienstadt from Briinn (Czechoslovakia), where he 
had been director of the tumor clinic since 1934. This 
issue contains 21 articles written by members of the 
staff of the Czerny Hospital. Five articles deal with 
grid therapy, one of which refers to the use of ultra- 
gamma rays of the 15-MEV Siemens Betatron. Six 
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papers discuss results obtained with this betatron four 
of which are concerned only with the use of fast elec. 
trons. The three-year experience with this modality 
in 1,370 patients is reported. ‘ 

The suspension of the betatron is jointed, so that 
variety of motions can be performed. Betatron pen- 
dulum therapy has been applied frequently when ultra- 
gamma rays were used. With fast electrons, the cen. 
tral beam pass-points the center of rotation so that true 
pendulum therapy cannot be achieved. One article 
deals with the special cones needed for fast electron 
therapy. Another discusses depth-dose curves for 
fast electrons and their dependence on voltage and field 
size. 

Grid therapy has also been applied to the Chaoul 
“contact’”’ tube. With a properly constructed grid, it 
is possible, according to the authors, to simulate the 
depth dose distribution of fast electrons. 

Several articles deal with the use of isotopes, notably 
‘interstitial treatment with resorbable implants” and 
“intraperitoneal and pleural application of Y%.”’ 

GERHART S. SCHWARz, M.D. 
New York, N. Y. 


RADIOISOTOPES 


Radioisotopes in a Simplified Technic for Accurate 
Determination of Blood Volumes. Edmund A. Smolik, 
Raymond O. Muether, Francis P. Nash, and Wilfred 


Konneker. Am. J. Clin. Path. 26: 1127-1132, October 
1956. (E. A. S., Section of Neurosurgery, St. Louis 


University School of Medicine, St. Louis, Mo.) 

The authors describe a technic for making simplified 
calculations of the volumes of whole blood, plasma, and 
red blood cells, based on gamma emissions from radio- 
active substances. It has distinct advantages over 
methods requiring detection of beta radiations; there is 
not a significant amount of ‘‘self-absorption” within the 
source, and the samples of blood need not be dried prior 
to measuring the amount of radiation. It may be used 
with I'*!-tagged human serum albumin or with Cr*!- 
tagged red blood cells 

The use of a “single-shot”’ source and the technic of 
measuring this source prior to and after injection re- 
duce the technical error of administration to a mini- 
mum 

Cr*'-tagged and stored, group O, Rh-negative red 
blood cells, in measured quantities, may be used advan- 
tageously as readily available tracer material, thereby 
providing a means of making serial determinations of 
blood volume after a single injection. 

The method does not require special preparation of 
the radioactive source, and studies may be repeated 
several times within a few days, with accuracy and 
safety 

Two tables. 


Improved Radiation Instrument for Simplified De- 
terminations of Blood Volume with Isotopes. Edmund 
A. Smolik, Wilfred Konneker, Francis P. Nash, and 
Raymond O. Muether. Am. J. Clin. Path. 26: 1133 
1136, October 1956. (E. A. S., Section of Neurosur- 
gery, St. Louis University School of Medicine, St 
Louis, Mo.) 

A scintillation counter for use in determining blood 
volumes with radioisotopes (see preceding abstract ) has 
been devised. This provides a high rate of detection of 


gamma radiations and a high geometric efficiency. The 
counter is constructed with a thallium-activated crystal 
of sodium iodide in which there is a well-type hole that 
permits insertion of a test tube with as much as 5 ml. of 
the sample to be counted. 

A new type of lead shield, with an adjustable steel 
absorber, provides a means of accurately counting radio- 
active sources of vastly different strengths on the same 
instrument. 

Three figures. 


Serial Radioisotope Determinations of Blood Volume 
Applied Clinically to the Control of Blood and Plasma 
Volumes and Red Cell Mass in Polycythemia. Robert 
E. Zipf, Joe M. Webber, and C. Richard Grove. Am 
J. Clin. Path. 26: 1119-1126, October 1956. (Depart- 
ment of Research, Miami Valley Hospital, Dayton, 
Ohio) 

Patients suffering from erythremia may be restored 
to a normal hemodynamic state by means of venesec- 
tions when the situation is controlled by serial esti- 
mations of total blood, plasma, and red blood cells, by 4 
radioisotope technic (see J. Lab. & Clin. Med. 45: 648, 
1955. Abst. in Radiology 66: 322, 1956). Complica- 
tions that result from a low volume of plasma may be 
avoided by administration of lyophilized pooled human 
plasma. 

A case of polycythemia rubra vera is presented. 
Studies in this patient demonstrated that the restora- 
tion of plasma volumes to normal values, by means of 
controlled infusions of plasma, compensated for the loss 
of whole blood incurred during venesection. Hemato- 
poietic depressants are of major importance Mm the 
treatment of erythremia, but phlebotomy is an impor- 
tant adjunct in controlling the incapacitating symp- 
toms. Further experience may prove the great value 
of massive phlebotomy in the control of erythrocytosts, 
along with the use of depressants. 

The control of hemodynamics that is possible as 4 
result of measurements of volumes of total blood, plas- 
ma, and mass of red blood cells by the radioisotope 
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technic is superior to that which is based on the hemato- 
it reading and red blood cell count. The level and 
rate of change of the volumes of whole blood and red 
blood cells, after treatment with phlebotomy or P*? (or 
hoth), provide an indication of the degree of success at- 
tained in the management of polycythemia vera. 

One figure; 1 table. 


The Management of Ascites with Radioactive Gold. 
Richard J. Ireton and John C. Ullery. Surg., Gynec. & 
Obst. 103: 437-442, October 1956. (Ohio State Uni- 
versity College of Medicine, Columbus, Ohio) 

The authors report their experience in the treatment 
with Au of 35 patients with ascites due to tumor. 
All patients were followed for a minimum of two months 
following administration of the gold. The dosage 
ranged from 35 to 150 millicuries. Nine patients 
showed complete remission of ascites and in 7 others 
there was temporary remission. Various factors con- 
tributing to the difference in response are discussed, and 
the following conclusions are reached: (1) The type of 
tumor appeared to be of some importance, since none of 
the patients with sarcoma had remissions [there were, 
however, only 3 sarcomas]. (2) There was some indi- 
cation that the response was more favorable when the 
metastases were small, but the role of this factor is incon- 
cdusive. (3) Treatment of whatever type, either before 
orafter Au" therapy, or both, was of little significance. 
4) The general condition of the patient would seem to 
be of importance inasmuch as one-half of the patients 
experiencing no remission expired soon after treatment. 

Besides producing remissions of ascites, Au’ ther- 
apy had a definite pain-relieving effect in one-half of 
the patients. Questionnaires sent to referring physi- 
cans produced 22 adequate replies; the majority of 
them felt that the treatment should have been given 
earlier and are in agreement with the authors, who even 
suggest that it should be used prophylactically. Com- 
plications due to the isotope were uncommon and minor. 

Two figures; 6 tables. 

JaMEs T. T. CHEN, M.D. 
University of Pennsylvania 

Inhibition of Thyroidal Radioiodine Uptake Following 
Intravenous Administration of Thyroxine to Normal 
and to Hypophysectomized Adult Subjects. Norman 
BE. Sharrer and Samuel P. Asper, Jr. J. Clin. Endo- 
crinol. & Metab. 16: 1311-1325, October 1956. (De- 
partment of Medicine, Johns Hopkins University, 
Baltimore 5, Md.) 

Administration of a single dose of d/-thyroxine or /- 
thyroxine by the intravenous route to euthyroid adult 
subjects resulted in a depressive effect on thyroidal 
accumulation of radioiodine. In most subjects, this 
elect appeared within one day and became most pro- 
nounced at seven days after injection. Diminished 
thyroidal uptake persisted for one or more weeks. The 
elevation of serum protein-bound iodine to levels above 
the normal range following administration of thyrox- 
Ine largely disappeared within one week. 

Similarity in pattern was found between the depres- 
son of thyroidal radioiodine collection following thy- 
wxine administration in euthyroid subjects and the 
decline in uptake which has been observed after experi- 
mental hypophysectomy in rats. In 1 hypophysecto- 
med patient studied immediately before and six days 
after injection of thyroxine, no significant alteration in 
thyroidal radioiodine uptake was observed. In a 
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second similar patient studied immediately before and 
six days after injection of thyroxine, no alteration was 
demonstrated in the response to thyrotropin injected in 
an amount sufficient to restore thyroidal radioiodine 
accumulation to the normal preoperative rate. 

These observations are considered to support the 
concept that exogenous thyroid hormone administered 
to euthyroid subjects induces abrupt cessation of the 
output of thyrotropin. No evidence was obtained to 
indicate that thyroxine exerts an inhibitory effect on 
circulating thyrotropin or a direct depressant action on 
the thyroid gland. 

One figure; 4 tables. AUTHORS’ SUMMARY 

Radioactive (I'*-Tagged) Rose-Bengal Liver Func- 
tion Test. Charles H. Brown and Otto Glasser. J. 
Lab. & Clin. Med. 48: 454-462, September 1956. (O. 
G., Department of Biophysics, Cleveland Clinic Founda- 
tion, Cleveland 6, Ohio) 

The radioactive (I'*!-tagged) rose-bengal test (see 
Taplin et al.: J. Lab. & Clin. Med. 45: 665, 1955. Abst. 
in Radiology 66: 481, 1956) was performed in 104 pa- 
tients, with various clinical diagnoses, for a period of 
sixty to seventy-five minutes. In 33 patients with nor- 
mal livers there was a rapid uptake to high levels and 
excretion of the dye began in about thirty minutes. 
In 27 patients with Laennec’s cirrhosis, uptake was de- 
layed and decreased, with delay also in excretion. 
The differences in the results between the cirrhotic group 
and the normal group were statistically significant. In 
21 patients with obstructive jaundice the uptake curves 
were indistinguishable from those in patients with 
Laennec’s cirrhosis. The authors believe that in obstruc- 
tive jaundice there is a decrease in the function of the 
hepatic cell in taking up the radioactive rose-bengal 
solution, and that in the presence of jaundice the dye 
tests of liver function are unreliable. 

Counts at longer periods of time (twenty-four, forty- 
eight, and seventy-two hours) than those used in the 
present series might be of greater diagnostic value in 
jaundiced patients and might show greater retention in 
patients with obstructive jaundice than in those with 
normal livers and those with hepatic disease. 

Seven patients with postnecrotic cirrhosis, 7 with 
chlorpromazine jaundice, and 5 with infectious hepatitis 
showed impaired uptake of the solution similar to that 
in patients with Laennec’s cirrhosis. Two patients 
with focal liver disease (hepatoma or metastatic car- 
cinoma) had a pronounced decrease in radioactivity 
over the tumor, as compared with the rest of the liver. 

Studies with other radioactive material, preferably 
not dyes, are clearly indicated and should give further 
information concerning the metabolic functions of the 
liver. 

Seven figures. 


Metabolism of I'*! by the Chronically Salivariecto- 
mized Rat. Richard W. E. Watts. Am. J. Physiol. 
184: 365-368, February 1956. (Crocker Laboratory, 
University of California, Berkeley, Calif.) 

The author has studied the effect of total extirpation 
of the salivary glands on the metabolism of a tracer dose 
of I'8-containing iodide. Chronically salivariecto- 
mized rats were found to excrete the isotope into the 
urine more slowly than intact rats and to retain more of 
the injected material in the tissues. No significant 
differences were detected between chronically salivariec- 
tomized and intact animals from the point of view of 
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the thyroid I'*! content, or of the amounts of the isotope 

excreted in the feces. The possible role of the salivary 

glands in the metabolism of iodine and of the thyroid 

hormone is briefly discussed in the light of these findings. 
Three figures. 


Effect of Estrogen on Thyroid Uptake of I'*! in Adre- 
nalectomized Rats. Joseph D. Feldman. Am. J. 
Physiol. 184: 369-370, February 1956. (Department 
of Pathology, University of Pittsburgh School of Med- 
icine, Pittsburgh, Penna.) 

The thyroid uptake of I'*! was found to be increased 
during estrus in rats and by the brief administration of 
estrogen to both intact and hypophysectomized rats 
(Soliman and Reineke: Am. J. Physiol. 178: 89, 1954. 
Abst. in Radiology 64: 796, 1955). This effect ap- 
peared to be the result of a direct action of the ovarian 
hormone on the thyroid. The role of the adrenal, how- 
ever, was not taken into account, and the present in- 
vestigation was undertaken to study this point. 

The administration of estrogen to castrate male rats, 
with and without adrenals, more than doubled the thy- 
roid uptake of I'*! as compared with controls receiving 
saline. Since the increased uptake was of the same 
magnitude in both adrenalectomized and non-adre- 
nalectomized animals, the adrenal obviously played no 
role in the estrogen effect. 

One table. 


Differentiation of Fe** and Cr*' in Mixtures. Ray- 
mond L. Libby and Katherine Hand. J. Lab. & Clin. 
Med. 48 : 289-293, August 1956. (Department of Med- 
icine, UCLA Medical Center, Los Angeles, Calif. ) 

The methods and advantages of obtaining com- 
bined determinations of plasma iron clearance, plasma 
iron turnover, per cent iron utilization, blood volume, 
and erythrocyte survival time with the use of Fe®* and 
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Cr*! simultaneously have been demonstrated (J. Lab. & 
Clin. Med. 45: 616, 1955. Abst. in Radiology 66: 329 
1956). Discrimination between the two radioactive 
isotopes has been accomplished by means of a gamma- 
ray pulse-height selector or a pulse-height analyzer, 
The authors point out, however, that Fe and Cy can 
be separated readily by means of a simple lead ab. 
sorber, since the difference in absorption in lead of the 
gamma rays of these two isotopes is quite marked. 
This method has the advantage of simplicity and mini. 
mum equipment cost. With it, any institution equipped 
with a scintillation detector may determine Fe# and 
Cr®! radioactivities in mixtures. 
One figure; 2 tables. 


A Plastic Coil Simplifying Radioactive Liquid Phase 
Counting. Solomon N. Albert, Wm. A. Spencer, Mur- 
ray Finkelstein, Jo Shibuya, Seymour Alpert, and 
Charles S. Coakley. J. Lab. & Clin. Med. 48: 471- 
475, September 1956. (Department of Anesthesiology, 
District of Columbia General Hospital, Washington, 
D. C.) 

The authors have developed a simplified method for 
radioactive liquid phase counting which utilizes a plas- 
tic coil. This coil was fixed in a well-type scintillation 
counter and sample radioactive fluids were drawn into 
or passed through it for radioactivity analysis. In 
vitro experiments showed that estimated volumes did 
not differ significantly from measured volumes and 
were comparable to the results obtained by the test-tube 
method of liquid phase counting. Rapid reproducible 
results were also obtained in patient studies. 

By the production of an arteriovenous shunt through 
the coil, continuous blood volume estimations, deter- 
minations of cardiac output, circulation time, and cir- 
culatory hemodynamic changes can be studied. 

One figure. 


RADIATION EFFECTS 


Intestinal Injuries Following Irradiation of Pelvic 
Viscera for Malignancy. Williar. Requarth and Stuart 
Roberts. Arch. Surg. 73: 682-088, October 1956 
(250 N. Water St., Decatur, IIl. ) 

Intestinal injury from pelvic irradiation usually oc- 
curs in the rectum and rectosigmoid colon; the ileum 
is the next most frequently injured site. The amount 
of radiation required to injure the bowel varies widely 
according to individual susceptibility. The extent of 
injury may range from mild proctitis to bowel obstruc- 
tion, or to stricture or fistula formation. The time 
lapse before the appearance of these complications is 
also highly variable 

Since maximum dosage in treatment of carcinoma of 
the cervix or uterus is now regarded as mandatory for 
cure, injury to the adjacent bowel will undoubtedly 
continue to be seen. Familiarity with the clinical pic- 
ture is therefore desirable. The usual course is one of 
initial acute mucosal inflammation in the rectum, with 
bloody diarrhea and pain. Local hyperemia subsides 
slowly, and later secondary endarteritis develops, with 
gradual impoverishment of blood supply. The tissues 
become sclerotic and may ulcerate; stenosis may follow 
Low-grade chronic enteritis may exist without any ab- 
normalities demonstrable radiographically and should 
be suspected in chronic post-irradiation, abdominal 
pain 


Twelve cases of bowel injury following irradiation of 
the pelvic organs are presented. Benign strictures were 
present in all, and in 5 acute obstruction developed. 
There were 4 deaths. The authors advise dilatation of 
accessible benign strictures and resection of those which 
are not accessible. Any bowel segment harboring 
chronic enteritis should also be resected. 

One drawing; 6 tables 

Don E. Matruigsen, M.D. 
Phoenix, Ariz. 


Comparative Measurements of Dose to the Ovary 
During Pelvic Roentgenography with ‘‘Normal”’ and 
with High-Kilovoltage Technics, and During Fluoros- 
copy of the Small Pelvis under ‘‘Normal”’ Conditions 
and with Image Intensification. W. Dietz. Fortschr. 
a. d. Geb. d. Réntgenstrahlen 85: 456-459, October 
1956. (In German) (Univ.-Frauenklinik, Freiburg | 
Br., Germany ) 

The possible genetic and other radiation hazards of 
routine roentgenographic procedures have been often 
discussed. The author reports measuremet ts Mm the 
course of pelvic roentgenography on women m the 
menopause or undergoing radiotherapy for cervical 
cancer. Groups of 10 patients each were submitted to 
measurement, and control observations, with the same 
multiple condenser meters were made on rice phantoms. 


Vol. 69 


The pal 
Ther 
f 1 mi 
taken 2 
mr, wit 
were sti 
tons, h 
mn the | 
dose. 
meanin 
voltage 
Fluo! 
distance 
averag' 
the ski 
dose. 
mitted 
which 1 
vagina 
travag' 
95.9 pe 
Two 


Irrat 
by Ne 
Brit. } 
Barthe 

The 
hypert 
therag 
The b 
next t 
phase 
secon 
the pe 
histol 
which 
jamay 
peare 

if res 

In| 
on th 
The ¢ 
While 
invol 
treat 
radia 
condi 

Of 
noma 
thera 
patie 
tensi 
sibili 
saver 

Fo 








R: 
Zave 
In 
vent 
the J 
the x 


eeRa8 








Bust 1957 


Lab. & 
66: 322 
ioactive 
Zamma- 
nalyzer, 
ot! can 
cad ab. 
1 of the 
narked, 
d mini- 
juipped 
e* and 


Phase 
» Mur- 
t, and 
: 471- 
ology, 
ngton, 


od for 
1 plas- 
lation 
n into 
s. In 
es did 
; and 
t-tube 
ucible 


rough 
leter- 
d cir- 


on of 
were 
yped 

mm of 
hich 
wring 


D. 


vary 
and 
ros- 
ions 
chr. 
»ber 
g i. 


5 of 
ten 
the 
the 
ical 
| to 
me 











Vol. 69 


nts selected were of similar size and weight. 


e tie ‘ 
a revealed that at a target-cassette distance 


; 1 meter, 2 standard roentgenogram of the pelvis, 
taken at 70 kv and 100 ma, gave a skin dose of 1,152 
or, with an intravaginal dose of 169.4 mr, and there 


were still 21.5 mr at the exit. Under the same condi- 
tions, high-kilovoltage technic will deliver only 222 mr 
a the skin, 57.2 mr in the vagina, and 9.2 mr as exit- 
as The proportion of intravaginal doses is 2.9:1, 
meaning @ reduction of 66.3 per cent with high-kilo- 
voltage technic ; 

Fluoroscopy of the small pelvis, at a target-screen 
distance of 1 meter, for the duration of one minute, with 
average factors (80 kv and 2 ma), gave 10,042.28 mr on 
the skin, 1,001.41 mr in the vagina, and 108.3 mr exit- 
jose. The employment of an image intensifier per- 
mitted a reduction of the factors to 60 kv and 1 ma, 
which resulted in 2685.1 mr on the skin, 141.4 mr in the 
vagina, and 11.1 mr exit-dose. The proportion of in- 
travaginal doses is thus 7.1:1, representing a saving of 
%.9 per cent in favor of the image intensifier technic. 

Two diagrams; 2 tables. E. R. N. Grice, M.D. 

Cook County Hospital, Chicago 


Irradiation-Induced Malignant Hypertension: Cured 
by Nephrectomy. W. M. Levitt and Samuel Oram. 
Brit. M. J. 2: 910-912, Oct. 20, 1956. (W. M. L., St. 
Bartholomew's Hospital, London, England) 

The author reports a case in which symptoms of 
hypertension developed ten years after deep x-ray 
therapy following removal of a testicular seminoma. 
The blood pressure had increased gradually over the 
next three vears and then suddenly entered a malignant 
phase. The impression was that the hypertension was 
secondary to irradiation, and this was borne out by 
the pathologist’s report after left nephrectomy. The 
histologic picture suggested a process of long standing, 
which may well have represented the end-stages of 
jamage from x-ray therapy. All symptoms disap- 
peared after nephrectomy, followed by moderate doses 
if reserpine orally. 

In this case the main incidence of the irradiation was 
on the left kidney, which received just under 3,000 r. 
The dose to the right kidney was considerably lower. 
While it is recognized that the kidney may have been 
involved in the extensive growth present at the time of 
treatment, it is felt that there can be little doubt that 
radiations played a major part in producing the kidney 
condition. 

Ofall the malignant growths in the abdomen, semi- 
noma perhaps offers the best prospect of cure by radio- 
therapy, and it is not unlikely that a proportion of the 
patients so cured may suffer from malignant hyper- 
tension due to unilateral kidney damage. If this pos- 
ability is borne in mind on follow-up, lives may be 
saved 

Four electrocardiograms. 


Radiation—Helpful or Harmful? Mitchell R. 
Zavon. J.A.M. A. 162: 532-535, Oct. 6, 1956 

In this paper, presented before the Section on Pre 
ventive and Industrial Medicine and Public Health of 
the American Medical Ass« ciation, the author discusses 
the medical use of ionizing radiation, the position of the 
medical profession in the use of this medium, and the 
mplications of such use in the practice of preventive 
nedicine and public health. As to the physician's 
tole in relation to actual or potential exposure to radia- 
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tion as this affects the health of the population, he 
states: ‘‘The medical profession must be willing to 
concern itself with more than just the care of the pa- 
tient; it must assume its full place in the public health 
picture with concern for the prevention of disease as 
well as its treatment. The concern for protection from 
radiation damage is a legitimate medical responsibility 
that will be assumed by others less able by training to 
evaluate the potential biological hazard, if the medical 
profession as a whole does not assume the responsi- 
bility.” 


Symposium on the Peaceful Uses of Atomic Energy 
at International Conference held under auspices of the 
United Nations at Geneva, Switzerland, Aug. 8-20, 
1955. Arch. Indust. Health 14: 1-91, July 1956. 

This Symposium on the Peaceful Uses of Atomic En- 
ergy comprises 11 papers, which were delivered at the 
International Conference held under the auspices of the 
United Nations at Geneva, Switzerland, Aug. 8-20, 
1955. It covers the industrial aspects, including such 
matters as the transportation of large quantities of 
radioactive materials, health protection of uranium 
miners and millers, evaluation and control of health 
hazards in uranium mining, and protection against 
radiations from the public-health point of view. 


EXPERIMENTAL STUDIES 
Radiation Dosage from Breathing Radon and Its 


Daughter Products. Jacob Shapiro. Arch. Indust. 
Health 14: 169-177, August 1956. (General Dynam- 
ics Corporation, Electric Boat Division, Groton, 


Conn. ) 

Rat exposure studies carried out by the author indi- 
cated that the biological half-life of air-borne radon 
daughters (the active deposit) is long compared with 
the physical life. In exposure studies in dogs, the lining 
epithelium of the large bronchi was found to receive an 
average radiation dose several times as high as the lung 
as a whole. Human retention studies showed a reten- 
tion in the respiratory tract of about 25 per cent of 
radon daughters in air with a normal dust load, and 
about 75 per cent of daughters from very clean air. 

It is concluded that radiation exposure to the human 
lungs from breathing an atmosphere containing radon 
is usually due primarily to radon daughters rather than 
to radon itself. It is further concluded, on the basis of 
the experimental data presented, that the maximum 
allowable air concentration of radon currently recom- 
mended by the National Committee on Radiation Pro- 
tection—1 X 10'' ¢ radon per liter (1 X 10“ ye/e.c.) 
for continuous twenty-four-hour exposure is consistent 
with the published assumption of this committee that 
no organ should receive a dose of alpha radiation of 
more than 15 mrep per week. It is suggested, however, 
that these recommendations be interpreted in terms of 
the concentration of air-borne radon daughters rather 
than of radon itself. This would permit higher radon 
concentrations under conditions where radon daughter 
concentrations were kept low by ventilation or other 
procedures. 

Reference is made to a proposed increase in the ac- 
ceptable weekly alpha radon dose by a factor of slightly 
greater than 2. This would allow a similar increase in 
the permissible air concentration of radon and radon 
daughters. 

One figure; 4 tables. 
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Oral Radiation Death. Henry Quastler, Mildred K. 
Austin, and Morton Miller. Radiation Res. 5: 338- 
353, October 1956. (Brookhaven National Labora- 
tory, Upton, L. I., N. Y.) 

Oral radiation death is a mode of acute radiation 
death known to occur in mice, rats, and dogs. It has 
the following salient characteristics: 

(1) Target zone: To produce oral radiation death, it 
is sufficient and probably necessary to irradiate all or 
part of the mouth. The weak statement ‘probably 
necessary” is due to some observations of deaths after 
thorax irradiation which may have been “‘oral’’ deaths. 

(2) Dose: The threshold dose for this mode of 
death depends on the animal and on the extent of the 
region irradiated. It is about 1.4 kr for C57Bl 
mice and whole-mouth irradiation; more for partial 
mouth irradiation; less if other parts of the head or 
thorax are irradiated at the same time. 

(3) Time: The survival time averages nine to ten 
days and is invariant (or almost so) over a dosage do- 
main up to about 8 kr. 

The mechanism of this mode of death is unknown. 
Of the two obvious hypotheses of starvation and bacte- 
remia, the former had to be rejected on the basis of 
forced feeding and experiments with obese mice; the 
latter appears unlikely on the basis of bacteriological 
autopsies, failure of antibiotics to exert a protective 
action, and negligible hematological changes. 

One figure; 13 tables. AuTHORS’ ABSTRACT 


Studies of the Effect of Rapidly Delivered, Massive 
Doses of Gamma-Rays on Mammals. Wright Lang- 
ham, K. T. Woodward, S. M. Rothermel, P. S. Harris, 
C. C. Lushbaugh, and John B. Storer. Radiation Res. 
5: 404-432, October 1956. (Los Alamos Scientific 
Laboratory, Los Alamos, N. Mex.) 

The syndrome of hyperacute radiation illness in mice 
and rats was observed in detail after gamma ray 
(source, Ba!”- La!) and x-ray doses of 400 to 200,000 
r. No major significant differences in response of mice 
and rats were observed. The acute radiation syndrome 
could be divided into four distinct phases, the duration, 
severity and time of onset of which were dependent 
upon total dose. In order of appearance, these phases 
were: (1) acute ataxia, beginning immediately after 
exposure at high dose rates and lasting for five to ten 
minutes; (2) lethargy and inactivity; (3) excitability, 
hyperactivity and convulsions; (4) terminal coma. 

Median survival curves for rats, mice, and monkeys 
following massive rapid doses were qualitatively similar 
and demonstrated three segments of response. (1) 
Between 400 and 1,200 r there was a region in which 
median survival time was dose dependent. (2) Be- 
tween 1,200 and 10,000 r for rodents and 1,000 and 
6,000 r for monkeys, median survival time was about 
3.5 days and independent of dose. (3) Beyond 10,000 r 
(rodents) and 6,000 r (monkeys), median survival time 
was again dose-dependent, and in the case of rodents 
dropped to only a few minutes at 150,000 to 200,000 r. 
Death in the latter region was mediated through radia- 
tion effect on the central nervous system. 

Effects of massive doses on pathology, hematology, 
and biochemistry were also observed. 

Three figures; 15 tables. AwTHors’ ABSTRACT 


Lymphoid Tumor Incidence in Mice Treated with 
Paul Toch, Barbara B. 
Nagareda, and 


Estrogen and X-Radiation. 


Hirsch, Mary B. Brown, C. Susan 
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Henry S. Kaplan. Cancer Res. 16: 890-893, October 
1956. (Department of Radiology, Stanford Uniy 
School of Medicine, San Francisco, Calif.) 

The interaction between x-radiation and estrogen, as 
reflected in lymphoma incidence in C57BL and BALB 
mice, was investigated in a series of three experiments 

Estrogen (Dienestrol) was found to augment mark. 
edly the lymphomogenic action of irradiation (360 r of 
whole-body radiation in four equally fractionated doses 
at four-day intervals) in both male and female C57BL, 
mice, though this strain is refractory to estrogen alone. 
Castrated male C57BL mice treated with estrogen had 
an elevated tumor incidence similar to that of intact 
animals and significantly greater than the increase 
observed after castration alone. 

Thigh shielding during irradiation had previously 
been shown to protect C57BL mice against lymphoma 
induction by x-rays. The simultaneous administration 
of estrogen largely overcame the inhibitory effect of 
thigh shielding. Shielding the region of the thymus 
during irradiation, however, suppressed lymphoma 
development, whether or not estrogen was adminis. 
tered. 

X-irradiation of BALB mice resulted in a relatively 
low incidence of lymphomas and a prolonged latent 
period, as compared with C57BL mice. Only two 
lymphomas developed during an observation period of 
one year among 36 BALB mice treated with estrogen 
alone. Synergism between estrogen and x-irradiation, 
which has been reported in this and other strains, could 
not be demonstrated in this subline of BALB mice. 

Three tables. 


ersity 


Incidence of Neoplasms and Other Late Lesions in 
Mice Protected Against Lethal X-Ray Doses by Spleen 
Homogenate. Leonard J. Cole, Peter C. Nowell, and 
Marie E. Ellis. J. Nat. Cancer Inst. 17: 435-445, 
October 1956. (Biological and Medical Division, U. S. 
Naval Radiological Defense Laboratory, San Francisco, 
Calif.) 

A total of 138 LAF, mice, protected against lethal 
doses of x-rays (800 r) by post-irradiation injection of 
spleen homogenate, were followed until natural death. 
Leukemias and lymphomas occurred in less than | per 
cent of the irradiated animals and in 22 per cent of a 
comparable group of non-irradiated controls of the 
same age. The incidence of other malignant tumors, 
ovarian adenomas, and nephrosclerosis was markedly 
increased over that in the non-irradiated controls. 

The mean age at death of the irradiated, spleen- 
homogenate-treated mice was nineteen months, eight 
months less than that of comparable non-irradiated 
controls. Nephrosclerosis was a major cause of late 
death in the irradiated mice. 

The apparent specific action of spleen-homogenate 
post-protection in preventing radiation-induced leu- 
kemia appears to be associated with its promotion of 
more rapid regeneration of the damaged hematopoietic 
system, including the lymphoid tissues. 

Two photomicrographs; 1 graph; 4 tables. 


The Influence of Strain on Acute X-Ray Lethality n 
the Mouse. I. LD, and Death Rate Studies. Henry 
I. Kohn and Robert F. Kallman. Radiation Res. $: 
309-317, October 1956. (Radiological Laboratory, 
University of California Medical Center, San Francisco 
22, Calif.) 

To ascertain what effect genetic factors might have o 
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acute lethality after a single whole-body exposure to 
50-KV constant-potential x-rays (h.v.1. 1.6 mm. Cu, 
tjssue-dlose rate about 35 r/min), studies were done with 
adult mice (91-231 days old) of four inbred strains and 
with the hybrid of two of them. 

Based on the number of survivors four weeks after ex- 
posure, the LD 50 determinations for males and females 
differed by not more than 4 per cent in each type of 
mouse. The averages were: C3H strain, 665 r; ’ A/He, 
632 r; C57BL, 618 r; BALB/c, 544 r. Crossing the 
BALB/c and A/He strains gave progeny (CAF) with 
an LD 50 of about 650 r. It was therefore suggested 
that the lower LD 50 of the BALB/c strain was an ex- 
pression of recessive genetic factors. 

After an approximately LD 50 exposure, the rate of 
death was greatest in the period twelve to fifteen days 
after irradiation, except in the C57BL strain, where the 
deaths were distributed from three to twenty days after 
irradiation. 

Seven figures; 3 tables. AuTHORS’ ABSTRACT 

The Effect of Massive Doses of Neutrons on the 
Median Survival Time of Mice. Samuel M. Rothermel, 
Kent T. Woodward, and John B. Storer. Radiation 
Res. 5: 4833-440, October 1956. (1609 Mineral Spring 
Rd., Reading, Penna. ) 

The median survival time of mice exposed to a wide 
range of doses of x-rays (665 to more than 30,000 r), 
fssion neutrons (280 to 18,000 rep), and thermal 
column radiation (thermal neutrons plus y-ray con- 
taminant, 417 to 30,400 rep) was determined. The 
dose-response curves were qualitatively similar for all 
three types of radiation. Quantitative differences were 
found in that the threshold dose for the production of 
stable three-and-a-half-day survival was lower for neu- 
trons than for x-rays. The neutrons were more effec- 
tive than x-rays in shortening survival in the low-dose 
range. In the very high dose range (above 6,000 rep), 
all three radiations were equally effective. The authors 
suggest that the differences in the time required for the 
production of effect may have been partly responsible 
for the differences in effectiveness seen in these dose 
ranges and may be related to differences in the LET of 
the different radiations 

Three graphs; 1 table. 


Induction of Intestinal Carcinoma in the Mouse by 
Whole-Body Fast-Neutron Irradiation. Peter C. 
Nowell, Leonard J. Cole, and Marie E. Ellis. Cancer 
Res. 16: 873-876, October 1956. (Division of Biologi- 
cal and Medical Sciences, U. S. Naval Radiological 
Defense Laboratory, San Francisco 24, Calif.) 

Tumors of the intestinal tract in rats and mice are 
rare. Even after whole-body exposure to ionizing 
radiations, including x-rays, gamma rays, and fast and 
slow neutrons, mice exhibit an intestinal tumor inci- 
dence of less than 1 per cent (see, for example, Furth 
dal : Radiology 63: 562, 1954, and Henshaw et al.: 
ibid. 49: 349, 1947). Significant numbers of intestinal 
teoplasms have been reported previously only in rats 
after very high doses of radiation to the bowel mucosa, 
produced either by feeding radioactive yttrium (Lisco 
dal: Cancer Res. 7: 721, 1947), by localized irradia- 
ton with 190 MEV deuterons (Bond et al.: Fed. Proc. 
113408, 1952), or by lethal doses of whole-body x-irradi- 
ition followed by parabiosis postprotection (Brecher 
al.: J. Nat. Cancer Inst. 14: 159, 1953. Abst. in 
Radiology 63: 315, 1954). 
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An investigation of the induction of intestinal car- 
cinoma in the mouse by fast neutrons is described. Of 
194 LAF, mice exposed to sublethal (290-580 rep), 
whole-body, fast-neutron irradiation, plus 28 additional 
mice receiving 410-460 rep of 2 MEV neutrons, 63 had 
died at the time of this report, sixteen months following 
irradiation. In 17 (27 per cent), intestinal carcinomas 
were found, 11 in the cecum and 6 in the jejunum or 
ileum. All were mucoid adenocarcinomas, showing 
extensive local invasion and frequent metastasis to 
regional lymph nodes. No intestinal tumors were 
found in 165 non-irradiated LAF, mice or in 136 mice 
receiving ‘‘supralethal’’ doses of x-rays (800 r). 

Fast neutrons appear to act differentially on the 
ntestinal mucosa, both with respect to acute damage 
and long-term effects. Other organs of neutron- 
irradiated mice have not shown this preferential sensi- 
tivity to neutrons in the development of tumors or other 
pathologic lesions. 

Eight figures; 1 chart; 1 table. 


Studies with Transplantable AK, Mouse Leukemia. 
I. Susceptibility of Six Heterologous Strains of Mice 
after X-Irradiation. Irene U. Boone. Radiation Res. 
5: 450-458, October 1956. (Los Alamos Scientific 
Laboratory, Los Alamos, N. Mex.) 

Resistance to acute transplantable leukemia was 
studied in six strains of x-irradiated and non-irradiated 
mice. Two stock strains (CF; and CFW Swiss) and 
four inbred strains (BALB/c, Strong A, C57Black, and 
C57Brown) were used. Radiation doses ranged from 
100 to 550 r. In four strains (CFW Swiss, Strong A, 
C57Black, and C57Brown), it was possible to demon- 
strate a linear relation between the probit of per cent 
leukemic ‘‘takes’’ (equivalent to mortality in this case) 
eleven days after injection and log dose, and to cal- 
culate the LD 50 dose. 

The possibilities of utilizing this system to compare 
acute effects of other radiations on resistance to leu- 
kemia and to investigate the effects of radiation on 
innate immunity to leukemia are discussed. 

Four figures; 3 tables. AUTHOR'S ABSTRACT 


Studies with Transplantable AK, Mouse Leukemia. 
II. Relative Biological Effectiveness of Thermal Neu- 
trons as Compared to X-Rays. Irene U. Boone, Betty 
S. Rogers, and Verda G. Strang. Radiation Res. 5: 
459-465, October 1956. (Los Alamos Scientific Labora- 
tory, Los Alamos, N. Mex.) 

Values for the relative biological effectiveness (RBE) 
of thermal column radiation were established by deter- 
mining the incidence of successful AK, leukemia 
implants in three inbred strains of mice (C57Black, C57 
Brown, and Strong A) following 250-kvp x-ray and 
thermal column exposures. The RBE of mixed ther- 
mal column radiation was 1.1, 1.2, and 1.3 for the 
Strong A, C57Brown, and C57Black strains of mice, 
respectively. By subtracting the gamma ray contribu- 
tion of the mixed radiation, the RBE values for the 
thermal neutron component ranged from 1.4 to 1.8. 

Three figures; 1 table. AUTHORS’ ABSTRACT 


Effects of Anorexia and X-Irradiation on Vitamin B, 
Excretion in Rats. Chung Suk Song, William N. 
Pearson, and William J. Darby. Am. J. Physiol. 184: 
309-311, February 1956. (Vanderbilt University 
School of Medicine, Nashville, Tenn.) 

Adult female albino Sprague-Dawley rats subjected 
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to 500 r (including back-scatter) of whole-body x-irradi- 
ation were found to exhibit an increase in urinary 
volume and an enhanced excretion of the Bs group of 
vitamins beginning on the second day after irradiation. 
Control animals, whose food intake was limited to that 
of the irradiated group, excreted quantitatively similar 
amounts of vitamin Bs. It is concluded that the in- 
crease of vitamin Bg, excretion found after irradiation is 
a reflection of the irradiation-induced anorexia and 
reduced food intake and is not due to tissue changes 
brought about by irradiation per se. The results of 
this investigation again emphasize the importance of 
controlled feeding, in studies of this nature, to eliminate 
the metabolite effects of fasting. 
Four graphs. 


Effects of Roentgen Irradiation on the Tumor Bed. 
Il. The Inhibiting Action of Different Dose Levels of 
Local Pretransplantation Roentgen Irradiation on the 
Growth of Mouse Mammary Carcinoma. H. Vermund, 
K. W. Stenstrom, D. G. Mosser, and E. A. Johnson. 
Radiation Res. 5: 354-364, October 1956. (University 
of Minnesota Medical School, Minneapolis 14, Minn.) 

The influence of roentgen irradiation on the tumor 
bed has been studied in experiments on transplantable 
mamunary cancers in inbred mice. Roentgen radiation 
at dose levels of 1,500 to 6,000 r was delivered to the 
right hind leg and fresh non-irradiated tumor tissue 
inoculated subcutaneously into the irradiated 
The same tumor sus- 


was 
site forty-eight hours later. 
pension was inoculated into non-irradiated control 
mice of the same age, sex, and strain. The growth rate 
of the tumors and the average survival of the animals 
were determined. The growth pattern of these tumors 
was characterized by a constant rate of volume increase 
during a certain period of their development: the 
phase of exponential tumor growth. The logarithms 
of the tumor area (A) at different times (¢) following 
the transplantation would therefore follow a straight 
line, the slope of which (b) expresses the growth rate of 
the tumor, while the point of intersection between this 
linear growth curve and the ordinate gives an expres- 
sion for the time lag between the transplantation and 
the appearance of a palpable tumor (a). This relation- 
ship can be expressed as A = a + bt. Both of these 
parameters a and } were determined. 

The effect of the irradiation of the tumor bed prior to 
the transplantation could be established as (1) delay of 
tumor growth as evidenced by an increase in the lag 
period, (2) reduction of the growth rate as evidenced by 
decreased slope of the exponential growth curve, and 
(3) increased survival time of the animals. The opti- 
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mal dose was 3,000 r. No further inhibition of the 
growth rate of the tumors was found when higher doses 
were used. Pretransplantation irradiation of the 
tumor bed under these conditions did not completely 
prevent tumor development and the tumor eventually 
killed the animals. 

Four figures; 4 tables. 


AUTHORS’ ABSTRACT 


Effect of Head X-Irradiation in Rabbits on Aortic 
Blood Pressure, Brain Water Content, and Cerebral | 
Histology. Herbert B. Gerstner, Phillips M. Brooks 
F. Stephen Vogel, and Sidney A. Smith. Radiation 
Res. 5: 318-331, October 1956. (Department of 
Radiobiology, USAF School of Aviation Medicine 
Randolph Field, Texas) 

Within one hour after head exposure to 14 kr x-radia- 
tion, rabbits exhibited epileptoid seizures and a fall in 
blood pressure. At three hours postexposure the brains 
of these animals, when compared with those of non- 
irradiated controls, showed an increase in total weight 
and water content, while the specific gravity was re- 
duced correspondingly. Histologic examination te- 
vealed meningitis, vasculitis, and pyknosis of cerebellar 
granule cells. These early effects could be observed 
consistently with doses above 7 kr. Possible explana- 
tions for the described radiation-induced edema forma- 
tion and for the inflammatory reactions are briefly 
discussed. 

Nine figures; 2 tables. AuTHoRS’ ABSTRACT 

Effect of High-Intensity X-Radiation on the A Group 
Fibers of the Frog’s Sciatic Nerve. Herbert B. Gerst- 
ner. Am. J. Physiol. 184: 333-337, February 1956. 
(Department of Radiobiology, USAF School of Avia- 
tion Medicine, Randolph Field, Texas) 

Isolated sciatic nerves of bullfrogs were irradiated at 
a rate of 9 kr/min. Prior to and following exposure, 
the monophasic action potential was recorded. In 
alpha fibers, doses between 75 kr and 200 kr produced a 
decrease in conduction velocity, an increase in the rise 
time of the action potential, and an elevated rheobase 
with shortened chronaxie; the potential amplitude was 
not obviously affected. In the dose range above 200 
kr, the potential amplitude declined rapidly and com- 
plete failure of function occurred at about 300 kr. 
Beta fibers closely resembled alpha fibers in behavior. 
They appeared, however, to be somewhat more radio- 
resistant than a portion of the alpha subdivision. 
Gamma fibers seemed to be most susceptible to ionizing 
radiation, their potential disappearing at doses be- 
tween 150 and 200 kr. 

Seven figures; 1 table. 
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